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This new %Proportioneers% installation at 
the Marcus Hook plant of Sinclair Refining 
Company utilizes phase control between 
components of lube stocks to reduce batch 
blending to completely automatic com- 
pounding. %Proportioneers% recirculation 
method permits exact presetting and control 
of component and additive ratios and al- 
lows quick adjustment of the total rate to 
production requirements -‘vithout affecting 
these ratios. % Proportioneers % Continuous, 
Automatic Compounding makes possible 
greater flexibility between small and large 
quantity production with increased oper- 
ating efficiency and new economies in 
material handling. 


* 


PS 
a 


%Proportioneers% compounding panels at right. 
additive storage upper left, and flash evaporator 
in background. 


Back side of compounding panels showing control wn 
valves, recirculation system, and blend manifold. 


3% 

“* Ail equipment shown red 
in flowgram furnished by 
%Proportioneers, inc.% 





412HARRIS AVE., PROVIDENCE 1, RHODE ISLAND 


Technical service representatives in principal cities of the United States, Canada, Mexico and other foreign countries. 
Consult your telephone directory or write to %Proportioneers, Inc. 








Ray L. Duoey, Publisher 
A. L. Burns, General Manager 


Dr. Joun J. McKerta, Jar., Editorial Director 


Rosert J. Puiviips, Editor 
Georce B. Ginrs, Editor, 
Process and Construction 
Don S. Rawiines, Jr., Petrochemicals Editor 
Wa. G. Duptey, Equipment Editor 
Ar. Reese, Editor, Management and 
Personnel 
Cecu. W. Smitn, Economics Editor 
Rosert FE. Spann, Eastern and Foreign Editor 
Gitsert M. Witson, Western Editor 
Dra. Lewis F. Hatcn, Contributing Editor ; 


Stras B. Racspare, Managing Edito 
ase cena, Menegis Sdue Reduce Evaporation in Cone Roo{ Tanks with Plastic Foam. ..197 


Leva A. Matcoumson, Librarian 


@ Ceci] W. Smith 
Specialized Oil Publications of DMF. 
THE GULF PUBLISHING COMPANY 
Box 2608, Houston (1), Texas 
PETROLEUM REFINER and The REFINERY CATALOG 
for the refining-natural gasoline-petrochemical industry 
WORLD OIL (formerly The Oil Weekly) 


and The COMPOSITE CATALOG 
for the drilling-producing-pipe line industry 


Tom W. Newson, Advertising Manager 
Advertising Representatives 
GENE HART, GEORGE SKELTON, 
250 Park Ave., New York 17, N. ¥ 
H. G. FITZPATRICK, MARTIN HALLORAN, 
332 S. Michigan Ave., Chicago 4, Il 
J. W, CURTS, W. W. Wilson Bidg., 
Huntington Park, Calif 
BILL WESTFALL, 1010 Euclid Ave., Cleveland 15, Ohi» 
BILL ATCHESON, Hunt Bldg., Tulsa 3, Okla 
CHARLES WYATT, CLAIR BRYAN, JR., 


3301 Buffalo Drive, Houston 19, Texas 
D. S. CRAIC, Mgr., Advertising Service Dept 


Circulation Department 
R. M. pe Somure, Manager 
Box 2608, Houston, Texas 





Single copies W cents (except special issues) for LU. 5 J 
and Canada; $1 for all other countries. Subscription 

rates—U. S. and Canada $2 a year; Latin America and Y, and @. BR. Cunningham 
overseas $5 a year. Petaoteum KEFINER, published on Neglected Pro lem Part 

the 12th of every month, entered as second clase matter b ? I. o7 74° 24) 
June lo, 1924, at the post office at Houston, Texas, David Tver 

under act March 3, 1879. Advertising rates on applica 
tion, Copyright 1954 by The Galt Publishing Company 


i 
i 


Petroleum Refiner is Indexed by Industrial Arts 
Index, Chemical Abstracts and by Engineerin 
index, inc. Microfilm copies available through 
University Microfilms, Ann Arbor, Michigan. 


fe 
ee 


z¢ 
H 


: 


r ympa st gyi j 


y 
ttf 


ws 
wort On RE 
a Vt, 


Hi 





A Quick Look at 


MAINTENANCE SPECIAL ISSUE 


BEGINNING on page 101, you will find some of the 
most worthwhile reading ever presented in PETROLEUM 
REFINER. The 27 pages comprising the 1954 Mainte- 
nance Special Issue tackle the solutions to the seven 
top problems defined by a conference of industry ex- 
perts, Authors were carefully chosen for their ‘eo 
ground and reputation in the field and each is a recog- 
nized authority. This special section is not just for 
the maintenance technician; managers and engineers in 
every refining and petrochemical department will find 
much of interest to them. 

Here is a quick rundown on the individual articles: 


® Modern Material Handling Techniques presents 
a fast moving tour of Humble Oil & Refining Com- 
pany’s up-to-date material handling equipment and 
procedures. Strikingly illustrated, the 25 photos of 
actual applications of material handling equipment 
will increase your reading pleasure. 


Maintenance Costs and How to Control Them 
puts the finger squarely on the No, 1 problem facing 
refinery managements everywhere. No idle philo- 
sophical discussion, the paper presents factual exam- 
ples of how to solve cost control problems. 


New Methods for Engine and Compressor 
Maintenance reveals for the first time some of the 
little known but highly promising methods for re- 
sleeving power cylinders, metal spray reconditioning, 
chrome plating cylinder walls, and many others. 


A Survey of Refinery Inspection Practices and 
Problems. A staff-conducted survey of every refin- 
ery in the United States developed that the major 
problems are money, manpower, and materials, Here 
is valuable information on scheduling and coordina- 
tion, runlengths and turnaround times, and depart- 
mental organization, 


Improving Warehousing and Inventory Con- 
trol can be accomplished by following the practical 
suggestions listed by this expert, a partner in the 
firm specializing in this type of consulting work. 
His unusual writing style packs a maximum of 
information in the minimum of space. 


Maintenance During Operation. Priceless proc- 
ess time can be saved if your maintenance group is 
talented in devising repairs without removing the 
unit from operation, Here are selected case histories 
of unusual repair methods developed by Standard 
Oil Company (Indiana) that may have application 
at your refinery. 


Petroleum 


REFINER 


this month 


What's Ahead in '54? .. . The new year will pose 
no problem that cannot be overcome with initiative, 
imagination and efficiency. This is the encouraging 
outlook of some of the industry’s top executives who 
participated in’ our annual symposium on the chal- 
lenges most likely to be posed in 19514, For some 
confident answers to the problem of increased thru- 
put and possibly lower revenues, turn to page 97. 


An Auxiliary to Petrochemical Processing—Ton- 
nage Oxygen. .. Part II of this series covers the 
most important methods of exchanging heat and the 
types of equipment needed to do the job. The ad- 
vantages and disadvantages of each method are dis- 
cussed. Another factor having a direct bearing on the 
efficiency is the me.:.od of removing impurities. Sev- 
eral ways of accomplishing this are covered. 


Page 129. 


Canadian Process Plants . . . Here's what the design 
engineer faces in Canadian process plants. Summed 
up are the effect of cold-weather conditions on 
foundations and pipe lines, outdoor boilers and 
pumps, code requirements of pressure vessels, fire 
protection and waste disposal. Page 133. 


Reduce Evaporation With Plastic Foam ... If you 

* have cone-roof tanks which are sadly lacking with 

regard to vapor conservation, here’s a very inex- 

pensive way to cut evaporation losses over 80 per- 

cent, The payout is attractive too—less than a year 

in some cases. The method is based on floating tiny, 
plastic spheres which act as a seal. Page 137. 


DMF——Acetylene Recovery Solvent . . . Dimethy! 
formamide (DMF) has been found to be a compound 
possessing unusual solvency for acetylene. The re- 
sults of pilot plant tests are presented so that a true 
evaluation of its performance in concentrating acety- 
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lene from dilute gas mixtures can be made. For test 
data and other information on this acetylene solvent, 
turn to page 143. 


The Maintenance and Operation of Continuous 
Wax Moulders . . . Having troubles with your wax 
unit? Thinking of getting in the wax business? In 
either case, you're sure to find this article profitable 
reading. The author performs a literary dissection of 
Magnolia Petroleum Company’s new continuous wax 
moulding plant, pointing out the novel design fea- 
tures, and giving worthwhile and heretofore unpub- 
lished tips on the operation and maintenance of the 
plant. Turn to page 147. 


Loading Tank Cars .. . Here’s a new development 
in tank car loading which eliminates the venting of 
vapors, reduces loading time, and reduces equipment 
requirements. Called “spray” loading, the approxi- 
mate cost of converting a transport truck tank to this 
method is only $200. Page 151. 


The Production of Olefins . . . This is Part VIII of 
the “Understanding the Chemistry of Petrochemical 
Reactions” series, The importance of this class of 
compound is illustrated by the fact that one olefin, 
ethylene, is the foremost organic chemical raw ma- 
terial. How are these olefins produced and separated ? 
Why are so many ethylene production units “captive” 
plants? For the answers, see page 155. 


Try This Practical Form of Heat and Material 
Balance ... and you will find that from this form 
of tabulation you have all the data necessary to size 
vessels, pumps, heaters and other process equipment 
for your particular unit. In addition you have a 
ready handy reference of operating data for the 
process unit. Least of all, you have saved yourself 
much time to gain so much information. Let this 
petroleum process consultant, who is a specialist in 
process design, show you how he does it himself. 
Page 159. 


Liquid Fractions by Refrigeration... Here are solid 
facts on extracting liquid fractions by refrigeration 
from California natural gas. Four tables show a com- 
parison between two refrigeration plants with a 
conventional small absorption plant-—-complete with 
operating costs, capital expenditures, payout periods, 
and sample analyses. Page 162. 


Trend to High Octane Is Sound . . . Does economy 
diminish as the octane number of gasoline mounts? 
Here are some experts who say no. “The facts show,” 
they say, “that the trend to higher octane number 
fuels has been sound in the past, from the standpoint 
of both the consumer and conservation of the na- 
tion’s raw materials, Page 229. 


Executive Training . . . Your Neglected Problem? 
- « « Any sort of management development program 
is worthwhile—but be sure you have one. This is 
the concluding installment of an article analyzing 
what may be your No. 1 problem tomorrow. 


Page 241. 
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Management Tackles Pollution . . . Here is a 


lesson in cooperation which should benefit every 
plant manager, particularly those whose installations 
are in or near industrialized cities. Five years ago the 
pollution problem had reached such stature in Hous- 
ton that litigation was threatened. Then management 
took charge. For what they did to alleviate the prob- 
lem, see page 249, 


Better Health for Executives ... It is the executive 


paradox that the intense drive which builds a com- 
pany can destroy the builders. Part of the job of the 
conscientious executive is to take care of his own 
body. Here, in layman’s language, is some sound 
advice from Dr, B. B. Reeve, Medical Director, 
Standard Oil Company (Indiana). Page 253. 


The Courts Say .. . Of high interest, the court rulings 


contained in this monthly Petrottum REFINER 
series may, any day, prove of value to you and your 
company because they are aimed straight at the 
pocketbook of every employer. These reports strip 
actual compensation cases of all legalistic phrasing 
and present them in a simple and absorbing style. 
The three cases this month are of special interest. 


Page 257. 


This Actually Happened . . . Carclessness, not haz- 


ards, causes most accidents, Everybody knows this; 
few remember it. This is another of a series of pic- 
torial safety messages taken directly from the records 
of companies in the industry. Only the names of the 
persons and firms are omitted. We invite you to clip 
them. Put them on your bulletin board. Pound home 
the warning that it’s easy to get hurt! Don’t miss 
page 259. 








PETROCHEMICALS 


IN A NUTSHELL... 


55 process descriptions 
55 flow diagrams 
7 summation articles 
. « « in the PETROCHEMICAL 
PROCESS HANDBOOK 
Available in handy reprint form 


$1 per copy 


Reprint Department 
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1S LIQUID CARRY OVER- 


.. . Limiting Your Production? 
. .. Affecting Product Purity? 
. . . Cutting Into Your Profits? 


IF SO-GET THE FACTS ON METEX MIST ELIMINATORS! 


Liquid entrainment need no longer 
be considered an unavoidable nui- 
sance in processing operations, as 
more and more engineers are find- 
ing from experience. These knitted 
wire mesh entrainment separators pee 
literally “filter out” the entrain- a Eee, * 

ment (see diagram) and permit Section of a METEX MIST ELIMINATOR, opened to 
the gas to pass on, freed from the show construction. They can be made of practically 


‘. . any metal, to combat corrosion. Factory cut to fit 
nwant > é - aie eer 
bs : ed and often contaminat vessel dimensions and contour, there is no limit to 
ing — liquid. 


the size in which they can be obtained, 


METEX MIST ELIMINATORS can be easily installed in new or existing 
vessels. They require no special housings, equipment or power—and need no 
servicing or attention. They function over a wide range of velocities with a 
pressure drop usually so low it cannot be measured. Users report efficiencies of 
99% and more. 


the problem of liquid entrain 
Mist 


im such vessels as 


be used wherever 


nq complete removal of laquids Eliminators 


crent and econonucal processing 


© COMPRESSORS 
© SEPARATORS 
© STEAM DRUMS 


© EVAPORATORS 
© ABSORBERS 
© SCRUBBERS 


* VACUUM PIPE STILLS 
© FRACTIONATING TOWERS 
* KNOCK-OUT DRUMS 


When a gas is generated in of passes through 
a liquid (1), it carries with it on leaving the 
surface (2), droplets of entrained liquid 


Write TODAY 
These droplets are carried upward by the 


for free catalog 


giving complete 
information and 
engineering data 
Or tell us about 
your SPECIFIC 


entrainment 


a problem 


e- 9-6-9 


a”. > 


109,00, 


OOK 


rising gas stream (3). As the gas continually 
changes direction in passing through the pad, 
the droplets are impinged on the extensive 
wire surface. Here the droplets coalesce, 
forming large drops of liquid which break 
away (4) from the pad and fall back through 
the gas stream. The gas (4) passes on, freed 
from liquid entrainment. 
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CATALYST CONTAMINATION 
CURED BY 
REMOVING ENTRAINMENT 
IN DISTILLATION UNIT 


Equipment Costing $15,000 
Pays Out in Under A Week 
For Large Southwestern Refinery 


It was not a difficult problem to trace 
the cause of mounting catalyst losses 
to a cat unit feed so poor in color that 
it was essentially black. Entrainment of 
liquid from the bottom of the still col- 
umn could be the only answer. 


Here was a situation where a Metex Mist 
Eliminator would remove the entrain- 
ment — but what else might happen? 
Would this knitted wire mesh separator 
cause excessive pressure drop? How 
quickly would it become plugged by coke 
deposits and make the column inoper- 
able? 


Calculations by one engineer showed 
that the total cost of installing a 25-ft 
diameter Mist Eliminator, including de- 
signing and erecting supports within the 
still, was approximately $15,000 — less 
than a week’s catalyst loss. After con- 
siderable study the decision was made, 
and the Mist Eliminator installed during 
the next routine turnaround. 


When the first run of cat unit feed came 
from the remodeled crude distillation 
unit, it was crystal clear and water 
white. Throughout the normal run no 
differential pressure across the screen 
was found. 

The problem was solved. Catalyst losses 
dropped sharply. And the Mist Eliminator 
has paid for itself in a matter of days. 
Have you really analyzed your entrain- 
ment costs, and checked the savings a 
Mist Eliminator could make for you? 
Perhaps you are losing valuable end 
products in the exhaust stream. Perhaps 
you have a nuisance contamination prob- 
lem. Perhaps the entrainment created in 
one vessel is causing trouble in a subse- 
quent operation. For entrainment is an 
inevitable result of most processing and 
refining operations. 

Metex Mist Eliminators perform just 
one function—and they are doing it in 
more and more refining vessels every 
day. They remove liquid entrainment— 
efficiently and economically —wherever 
it may occur. 

Why not write today for more informa- 
tion on Metex Mist Eliminators. Or 
better yet, send data on your particular 
entrainment problem. We'll be glad to 
have our engineers check this, and send 
you our recommendations and sugges- 
tions. ( Adv.) 
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... designed to meet : £ 


Refinery Requirements 





CHECK THESE FEATURES 


HOT-FORGED . . . from solid, rectangular steel bars, Cata- 
wissa Unions are free from sand and blow holes. They will ex- 
pand and contract with the pipe, assuring tight joints. 
THREADS — Catawissa Unions and Valves are supplied with 
either full ACME threads or U. S. Standard V-threads in the 
, WELL § P 

union nuts and on the female end. ort eneres gt tg A cdo Bins 1ON 
et “i a “ ac ges — ‘gt a 55 —_ ne we Executive Office—DALLAS, TEXAS Area Offices —— CALGARY, CANADA 
emale end toa heed on the mate enc , assuring a pertect sea Export Office— CASPER, WYOMING .. . COLUMBUS, 0. 
even when the pipe is not perfectly aligned. Carefully hand- 30 ROCKEFELLER PLAZA DALLAS, TEXAS. . . HOUSTON, TEXAS 
ground seats which require no packing are inspected and tested on ae @. ¥ veesa one 1 euenee. pone 


under water to assure holding qualities. 
7 VY - 4 EB L 
; ry, 
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Contact your nearest “Oilwell” representative—to assist you with 
your refinery problems. 





"Or 


Th ana 2 2S 83s a a 











6 


How to get maximum tube life 
per dollar: Ask the experts! 


This month's report is on: siCROMO 3 


Suggested as 2 substitute for steels of the 5.0 per cent 
chromium type for applications which require increased 
resistance to corrosion by hot petroleum products. 


ONE OF 24 TIMKEN HIGH TEMPERATURE STEELS 
Sicromo $5 18-8 Ti 
Sicromo $MS_ 16-13-3 
Sicromo 7 25-20° 
Sicromo 9M 25-12° 
4-6% 18-8 Seainiess 35-15°* 
2% Cr-Mo, 4-6% Cr. Mo.-Ti 18.8 Cb 16-25-6°* 
* Avatlable as seamless tubing on an experimental basis 
“?Net avatlable as seamless tubing. “ 


OUR temperature, pressure, corrosion and oxidation 

problems may be solved by serveral analyses of high 
temperature steels. But from the standpoint of maximum 
tube life per dollar—the best life/cost ratio—there’s only 
one analysis that’s best for you. 


To get that one analysis, go to metallurgists of The 
Timken Roller Bearing Company. They’re recognized 
authorities on high temperature steels—with more than 
20 years of steel research and experience behind them. 
They'll help you choose the one tube steel analysis that’s 
best for your application from the 24 different analyses at 
their disposal. And no matter which one you choose, you 
can be assured of uniform quality because the Timken 
Company rigidly controls quality from melt shop through 
final tube inspection. 


Let our “RSQ”—Research, Supply, Quality—solve your 
tube problems. Ask the experts! The Timken Roller Bear- 
ing Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: “TIMROSCO”. 





SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS TUBING 
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pain: of Gell of Gesoli 
Barrelled FOAM Chamber. 





are here protected against fire by a Rockwood Double- 


Jet action for a fire 


The cylindrical objects at the top of 
the gas tanks in the picture above are 
Rockwood Double-Barrelled FOAM 
Maker Chambers — protecting millions 
of gallons of gasoline. 

Should fire occur, the FOAM-Making 
Chambers would quickly control it, thus 
preventing any rupture of the tanks and 
the resultant spill fire. Such a fire could 
endanger the industrial area along the 
river 25 yards away and the entire river 
traffic, much of which is strategic ma- 
terial, hauled by river boats. 


Due to a special jet action, the manu- 
ally controlled Rockwood Double-Bar- 
relled FOAM Maker Chamber puts a 
smothering FOAM blanket swiftly over 
flames, controlling and extinguishing the 
fire. Internal impinging jets discharge 
into two concentric barrels, one within 
the other, dynamically mixing air, water 
and FOAM liquid into a finer bubble 
structure than ordinarily possible. This 
construction is a patented one and typical 
of the many ways in which Rockwood 
engineers water to cut fire losses. 


ROCKWOOD SPRINKLER COMPANY 
yikes Engineers Water . . . to Cut Fire Losses 
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How Rockwood 
Engineers Water 
to Cut Fire Losses 





The Rockweod Deuble-Barrelled Foam Maker Chamber 
has a patented, compact design that eliminates 
supporting brackets, makes it easy to install. Also 
easy to inspect from top of tank. Wide range of sizes. 














Rockwood Deuble Strength Foam puts out flammable 
liquid fires quicker, at lower cost. Three parte 
FOAM and 97 parts water create a heat-resistant 
blanket. Double strength FOAM flows freely at 
—15°F. 


SEND FOR THIS INFORMATIVE BOOKLET 


ROCKWOOD SPRINKLER COMPANY 
Portable Fire Protection Division 

102 Harlow Street 

Worcester 5, Mass. 


Please send me your illustrated book- 
let on Rockwood fire fighting products. 
Name 

Title 

Company 

Street 

City 


Zone State 














@ That’s how enthusiastic users 
describe performance of an L&N 
Pneumatic Controller —the Speed- 
omax" round chart model. It’s their 
way of saying a process is under 
strict control. 

Actually, the black pointer——the 
real measuring index —moves along the same scale 
as a red one behind it, which has been preset to show 
the desired control point. Because L&N Pneumatic 
Control keeps a process so precisely, so dependably, 
at this matched-pointer position, the black indicator 
appears to “‘freeze’’ over the red. Thus at a glance 
from practically anywhere in the room—-the operator 
sees that his product is on-spec. 


Pointers match to your requirements 


ePerfect “Tuning” to any Process—Wide-range 
control-function adjustments include a 1 to 1000°% 
proportional band. 


eFlexibility of Application and Operation— 
Pneumatic circuit is easily adjusted for individual 
control conditions. Control-point setter and handy 
manual control knobs are mounted externally, per- 
mitting operator to make changes quickly, surely. 


eFaster Recovery from Upsets—Recorder-con- 
troller has “‘lightning’’ response to instantly check 
unavoidable process upsets. Where process lags are 
a factor, optional use of stabilized rate action heads 
off process swings almost before they start. In many 
cases this cuts recovery time by one-third. 


elonger On-stream Runs-Unique “O”’ ring con- 
struction with tubeless assembly permits on-stream 
operation about 99.9‘ of the time. 


e Advantages of Speedomax Systems—They can 
be applied in the measurement of temperature, gas 
analysis, electrolytic conductivity and pH. 


For further information, write our nearest office, 
or 4923 Stenton Ave., Philadelphia 44, Pa. 


LEEDS [N NORTHRUP 


instruments automatic controls e furnaces 
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Can’t Hurt These Motors 


Here is an explosion-proof type of motor that will solve 
many of your dirt and corrosion problems. Install anywhere, in- 
doors or out. 


Cooling System is Self-cleaning 
Cooling air is carried through the heat-exchanger tubes with suffi- 
cient velocity to expel practically any kind of dirt. If oily or sticky 
dirt should cling, tubes can be ramrodded clean in a few minutes 
because tubes are straight and tube ends are exposed. 


Choice of Corrosion-resistant Materials 


You can lick corrosion with this motor, too. Tubes are available in 
a variety of materials to meet practically any corrosive atmos- 
pheric condition. Allis-Chalmers tube-type motors have long and 
successful experience in such difficult applications as caustic plants, 
refineries and petrochemical plants, power plants with fly ash 
problems and many others. 

Next time you need a motor for a dirty or corrosive location or 
for outdoor operation in all kinds of weather, call your Allis- 
Chalmers District Office. Get complete information on Allis- 
Chalmers tube-type totally-enclosed, fan-cooled and explosion- 
proof motors. Or write Allis-Chalmers, Milwaukee 1, Wisconsin, 
for Bulletin 51B7149. Available in ratings on frames larger than 
NEMA 505 up to 3000 hp. (Not all UL approved) A638 


Texrope and Vori-Pitch ore Allis-Chalmers trademarks. 


ALLIS-CHALMERS 
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Serviced... 


by Allis-Chaimers Authorized Distributors, 
Certified Service Shops ond Soles Offices 
throughout the country. 


CONTROL — Manvol, 
magnetic and combina- 
tion starters; push but- 
fon stations and compo- 
nents for complete con- 
trol systems. 


TEXROPE V-belts in y 
oll sizes and sections, y 
standard ond Vari- { a) 
Pitch sheaves, speed ) 
changers. 


PUMPS — Integral 
types from % in. 
to 72 in. discharge 
ond up. 
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hours 


away 


from a 


GENERAL CHEMICAL 
HYDROFLUORIC ACID SUPPLY POINT! 


To supply industry's expanding needs supply points across the country, placing 8 Distribution Points 
stocks of this essential acid only hours For General Chemical's 
away from almost any consuming area. Hydrofluoric Acid 
to give you faster, more 
efficient service: 


for hydrofluoric acid, General Chemical 
has enlarged its “HF” plant at Delaware 
Works near Philadelphia—adding again to 
its extensive hydrofluoric acid facilities For further information on 
there and at Baton Rouge, La. how this “HF” supply line can Baton Rouge, Le. 
be tied into your operations, Buffalo, N. Y. 
if you use “HF” in cither aqueous or just phone or write your nearest Chicago, tl. 
anhydrous forms .. . or in any grade from General Chemical office. Clevelend, Ohie 
commercial to reagent . . . you will find 4 Steveaten, 0 8 
General Chemical is geared to serve you fe pene 
: ; ; pg? ‘ El Segunde 

well. From New York to California, Basic Chemicals (Les Angeles) Calif. 
General has eight strategically located“ HF” For American Industry, _}} Seen thiak 

(Philadelphia) Pa. 
Pittsburgh, Pa. 











GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


ang ty a 
Offices in Industriol Centers from Coost to Coast 
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Air tor New 


CAST IRON 
CASING ENCLOSED ALLOY 
IMPELLER WITH 

BACKWARD BLADES 

















PRESSURE 
LUBRICATED 
SLEEVE BEARINGS 












































FORGED STEEL 
IMPELLER SHAFT 


REMOVABLE 
BACK PLATE 


To meet this nation’s ever-increasing de- 
mands for premium and aviation gasolines, 
more efficient cracking methods are being de- 
vised. Allis-Chalmers centrifugal blowers are a 
vital part of these new fluid processes. 

At refinery after-refinery, Allis-Chalmers 
units are withstanding the requirements of con- 
tinuous operation , . . providing maximum de- 
pendability under every condition. 

The cross-section drawing above shows some 
of the outstanding features of a typical Allis- 
Chalmers blower. The totally enclosed, all-weld- 
ed alloy steel impeller offers highest efficiency, 


Cracking 
Processes 


KINGSBURY 
THRUST 
BEARING 


OlL 
BAFFLES 


Typical A-C centrifu- 
gal blower installa- 
tion showing catalyst 
lift air blowers ° sis- 
ing regenerat 4 cat- 
alyst to rector at 
Magnolia Petroleum 
Co., Beaumont, Texas. 


and backward flow design provides outstanding 
pressure and volume characteristics. 

High strength and long life are assured by 
all-welded alloy steel impeller construction and 
pressure lubricated sleeve and thrust bearings. 
Cast iron casing increases rigidity and decreases 
noise level. 

You can benefit from Allis-Chalmers wide 
experience in building and applying blowing 
equipment in the petroleum industry. For de- 
tailed information call your nearest A-C sales 
office, or write Allis-Chalmers, Milwaukee 1, Wis. 

A-4234 


ALLIS-CHALMERS 


Texrope is an Allis-Cholmers trademark. 


Power, Electrical, Giz Ya » ' ; 


Processing Equipment 


for Petroleum Industry sileeae susan tis cn. 
GENERATORS COMPRESSORS FORMERS SUBS “a 
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PLUS VALUES 


Originate and Become “Standard” 


FIRST 
in MASONEILAN Control Valves 


Within the last decade many extra quality design features in con- 
trol valves have been originated by Mason-Neilan. Some have 
been imitated so widely that today they are almost commonplace. 
Others are available only in Masoneilan Control Valves. All have 
contributed to improvement in the vital part the valve plays in 
process control. For example: 


1. SOLID V-PORT VALVE PLUGS: 

Practically eliminate tendency to “spin”, once a major limitation 
with the V-port design. Eliminate squeal or shriek, prevalent with 
the hollow-skirt design. Improve stability. 


2. FIELD INTERCHANGEABILITY OF PARTS: 

Reduces down-time for service work; eliminates remachining re- 
placement parts to obtain fit. Made possible by rigid uniformity 
control. 


3. STANDARD 6-30 PSI RANGE: 

(In addition to usual 3-15 psi range) Gives double the power where 
desirable — available in all sizes without extra cost. (Note: All 
Masoneilan Pneumatic Controllers available with this output range — 
no extra charge.) 


4. PISTON TYPE VALVE PLUGS: 
Percentage Piston trim makes wide range percentage flow character- 
istics available in small valve sizes up to 1”. 


5. SPRING STEM KEYLOCK: 
Eliminates plugstem-springstem connection loosening due to tor- 
sional stress. Standard on valve sizes 3” and larger. 


6. BOLTED STUFFING BOX ON ALL SIZES 
of iron and steel valves — provides leak-free seal with minimum fric- 
tion — gives visual indication of need for repacking or adjustment. 


7. REMOVABILITY OF YOKE WITHOUT DISTURBING STUFFING 
BOX: 


Facilitates field servicing; large bonnet spud increases strength of 
connection to yoke. 

8. ENGINEERED REDUCED CAPACITY TRIM: 

Point-4-Factor Trim standardizes sizes; offers only logical solution 
to reduced capacity trim problem; simplifies selection. 


9. COMPLETE INFORMATION ON SERIAL PLATE: 
Saves time for maintenance men, facilitating service, reducing down- 
time. 


These examples of progressive design plus built-in accuracy, stamina and 
economy are tangible reasons why Masoneilan Control Valves are pre- 
ferred all over the world — wherever quality of product depends on qual- 
ity of equipment. 


MASON-NEILAN 


REGULATOR CO. 
1182 ADAMS STREET, BOSTON 24, MASS., U. S. A. 


Sales Offices or Distributors in the Following Cities: New York « Syracuse « Chicago 
St. Louis + Tulsa ¢ Philadelphia * Houston « Pittsburgh « Atlanta « Cleveland ¢ Cincinnati 
Detroit « San Francisco « Boise « Louisville « Salt Lake City « El Paso « Albuquerque 
Charlotte « Los Angeles * Corpus Christi « Denver « Appleton « Birmingham « New Orleans 
Odessa ¢ Dallas « Seattle « Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 
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FREE—Buyers’ Guide to Pfaudier Equip- 
ment and Services .. . a useful reference 
for process and int gi s. 
Send for it today. 





THE PFAUDLER CO. 


HEAT-TREATED STAINLES 
_ ~GLASSED steg, > 


| 
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HASTELLOY ? 


TITANIUM?_, 


+} D . ’ 


Improper selection of materials 
of construction can cause all 
kinds of trouble . . . rapid corro- 
sion of equipment, poor yields, 
product contamination, to men- 
tion a few. Result? Red figures! 

No one wants to be involved 
in such an error. But mistakes 
can easily occur — through haste, 
misguided attempts at economy, 
or plain lack of experience. And 
with so many materials avail- 
able, selection of the best is a 
more complex problem than ever 
before. 

Experts in corrosioneering, 
Pfaudler can help you avoid 
mistakes. In designing and fabri- 
cating process equipment for 
nearly 70 years, Pfaudler has 
accumulated a wealth of experi- 
ence in handling the widest range 
of materials. This experience can 
help you select equipment made 


ei 


S STEEL? 


What does Pfaudler 
corrosioneering offer you? 


of matcrial ber! suited to your 
purpose. 

Perhaps the amswver to your 
need is heat-treated, unstabilized 
300 series stainless steei ¥hich is 
corrosion resistant and less cost- 
ly than the stabilized types. Or 
maybe you need Pfaudler glassed 
steel, various types of which are 
resistant to both acids and alka- 
line solutions up to pH 12 and 
212° F. But whether it is these or 
alloys of nickel, titanium or 
other metals, you can depend on 
Pfaudler for the right answer. 

Try us on your requirements 

whether they involve a com- 
plete process assembly or indi- 
vidual units. Bulletin 902-R-1 
explains how you can use 
Pfaudler services and facilities 
to best advantage in minimizing 
corrosion costs as well as getting 
better yields. Send for it today. 


ROCHESTER 3, N. Y. 
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CONDULETS 


Quality does count in practically every electrical conduit installation that you 
make. When you use CONDULETS you know that you are putting in alectrical 
equipment of the highest quality, because CONDULETS ‘have been doubly 
tested .. . in the factory and in the field. 

Crouse-Hinds quality control assures a long-lasting product and field records 
prove it by the test that only time can give. Thousands of CONDULET instal- 
lations are still in tip-top condition after twenty, thirty, or even more than forty 
years of dependable service. 

The illustration at the right shows four of Crouse-Hinds’ basic quality features 
that are common to all CONDULETS. The fifth, Wedge Nut Fasteners, is an 
exclusive Crouse-Hinds feature that has made Obround CONDULETS preferred 


by eleotricians everywhere. 


1. Taper tapping. Condulet threads are taper 
tapped to match tapered conduit threading. Makes 
@ rigid joint that will not loosen. This assures perma- 
nent ground continuity . . . important for safety. 
integral bushing. A smooth rounded surface 
protects wire insulation. 


Material, Feraloy ... a special alloy that is strong 
Tyee EVA Exotecion-Preet — resists corrosion, and gives sharp, full 


Lighting Fixture 
Finish. Ai triple treatment provides long-lasting 


4 
protection .. . exceeds Federal and U. L. specifications. 
5. Wedge Nut cover fastener. Clear cover 
opening ...no projections. No loose parts ... Wedge 
Nuts and screws self-retained. No screw holes to 
align. 
More than 15000 items are listed in the Condulet 


Catalog including a complete explosion-proof and dust- 
Tyoe ARE Arktite tight line for use in hazardous locations. 


Receotecie Equioment On your next job, use CONDULETS ... they're made 


right to last longer. 
*CONDULET is a coined word registered in the 
U. S. Patent Oltice. It designates a product 
made only by the Crouse-Hinds Company. 


Tyoe FS Condulet 
With Pilot Lamp Receptacle, 
Switch and Piug Receptacle 
SB Type VC Vaportight @ 
industrial Lighting Fixture Type EPC Explosicn-Proof 


Type GUAC Exolosion-Proof Type FLF Explosion-Proof Motor Starter and 


Junction Condulet 
Starting Switch Condulet 


A CROUSE-HINDS COMPANY 


Nationwide Syracuse 1, N. Y. 


Dietribution 
Through Electrical OFFICES. Birm ~- Boston — Buffalo — Chicago — Cincinnati — Cleveland — Dallas — Denver — Detroit — Houston 
Wholesalers Indianapolis — Kansas City — Los Angles — Milwaukee — Minneapolis — New Orleans — New York — Philadelptua 
yy ~, ee land Ore — San Fi — Seattle — St Lous — Tulsa — Washington 
‘ ALSIDENT REPALSENTA Albany — Atlanta — Baltumore — Charlotte — Corpus Chneti — Richmond. Va — Shseveport 
( ' Crouse-Hinds Company of Canoda Lid. Tosonta Ons 


CONDULETS - TRAFFIC SIGNALS - AIRPORT LIGHTING - FLOODLIGHTS 


PETROLEUM 


Manual Motor Circuit Breaker Condulet 
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This new 16-page Bulletin 1053 on Air-Powered 
Controlled Volume Pumps is your guide to 
precise flow rate control of low-capacity chem- 
ical and slurry streams. It contains a graphic 
presentation of pump operating principles; 
capacity-pressure and air-consumption tables; 
Ss re) LV E examples of complete Milton Roy engineered 

chemical feed systems, using these instruments. 


feleoh’, Amie 


Solve your low-capacity flow control prob- 


Zelels 
lems. Send for your copy of Bulletin 1053, now. 


LOW-CAPACITY 
at me)’, Merete], bai iels 


problems 


Q. What are Controlled 


Volume Pumps? 


A. Res 





controlled volume pumps 


Q. Where are Controlled Volume 
Pumps Used? : 





A.A 


Q What is the Milton Roy 
Exclusive Step-Valve Liquid End? 


EMAID LANE © PHILA. 18, PA. 


CONTROLLED VOLUME PUMPS AND AUTOMATIC CHEMICAL FEED SYSTEMS 
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for shorter 
contact time! 


RINGS. Sizes: From 3/32” 1.D. x 
3/16” long x 7/32” O.D. to 
%” 1.D. x 1” long x 1” O.D. 


PELLETS. 
Sizes: From 

Ya" x Ye" 
to yy" x yy". 


SPHERES. 
Diameters: V4" to 1". 


Norton specially engineered carriers bring proved 


advantages to a wide range of processes 


Whatever your specific application may 
be, it will pay you to investigate the many 
advantages of Norton catalyst carriers. 
Made of atunpumM*® (fused alpha 
alumina), these highly refractory car- 
riers are outstanding for heat conduc- 
tivity, chemical inertness, mechanical 
strength and abrasion-resistance. And 
Norton’s exclusive controlled structure 
process offers you a choice of porosities. 
In pellets and rings, porosities range 
from medium to high. In spheres, porosi- 
ties range from medium, with rough ex- 
terior for coating with catalyst... to high, 
with a network of open pores and rough 
exterior for impregnating with catalyst. 
Chemical engineers are finding this 
Norton “Special Refractory Prescrip- 
tion” invaluable in processing many dif- 
ferent products, For example, in meeting 
the rapidly growing demand for phthalic 
anhydride, Norton catalyst carriers aid 


16 


in shortening catalyst contact time and 
in achieving the highly exothermic re- 
action in fixed bed converters. 


Test Them Out 


Find out just what Norton aALuNDUM 


*Trade-Mark Reg. U.S. Pat. Off and Foreign Countries 


catalyst carriers can do for you. See your 
Norton Representative for samples, or 
write io Norron Company, 460 New 
Bond Street, Worcester 6, Mass. 
Canadian Representative: A. P. Green 
Fire Brick Co., Ltd., Toronto, Ontario. 








REFRACTORIES 


PRESCRIBED 


Gilaking better products...to make other products better 
(NORTON COMPANY, WORCESTER 6, MASSACHUSETTS 
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We're mighty interested in the new baby 


Kach time a new model car is announced, the manufacturer who produced it is 
as proud as a new papa. And refiners, too, are interested, because they have vital 
interest in keeping these new babies running just as they left the showroom. 

What will be the fuel or lubricant requirements of the new arrival? What are 
its octane requirements, and what will they be as it grows older? 

To help answer these questions, whenever it appears that a new car will have 
a new or modified engine, the Ethyl Research Laboratories in Detroit obtain 
several of the early production models for test purposes. 


They are carefully given a recommended break-in, then road-tested for octane 





requirement as clean engines. Additional mileage is then accumulated in order 


(Continued on next page) 


Printed in U.S A 





We’re mighty interested in the new baby 


(Continued from preceding page) 


to measure changes in this requirement as the car grows older. 


Not only do we test these new cars ourselves in cooperation with the manu- 
facturers, but we make them available to refiners who want to test their own 
products in them. 


This new-car-requirement program is only a small part of the research activity 
Ethyl carries on in serving the petroleum industry. But it is of such direct and 
understandable benefit that we like to point to it as an example of the many serv- 
ices you get when you buy “Ethyl” antiknock compound. 


ETHYL CORPORATION 


NEW YORK 17, NEW YORK 


WORTH NOTING 


Ethyl’s national advertisements promot- 

ing your best gasoline are consistently 

among the best-read advertisements in 

the magazines in which they appear! 
The Rose Bowl in Pasadena, California, 
will seat 89,090 spectators. Just one of 
the weekly audiences last year for Ethyl’s 
TV commercials promoting your best 
gasoline would fill 47 Rose Bowls! 








The gasoline used last year by Ethyl for test 
purposes alone would run a Greyhound bus 103 
times around the world! 
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Ethyl Service is backed by 30 years of antiknock 8 
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WALWORTH HAS PLUGGED 
THE HOLES IN 


PLUG 
VALVES 


Nothing can prevent tight closure in a 
Walworth Lubricated Plug Valve — the 
plug is always seated in the body. Scale, 
grit, or other solids cannot cae ah 


One-quarter turn of the plug opens or 
closes any Walworth Plug Valve. 


You can see at a glance, and from a 
considerable distance, whether the valve 
is open or closed. 

Made to master petroleum products, 
natural or manufactured gas, acids, alka- 
lies, solvents, slimes, slurries. 

Sizes from % to 30 inches, for working 
pressures from 125 to 5,000 pounds per 
square inch. 

Walworth has the respect of men who 
know valves, and the Lubricated Plug 
Valve has come to be a major item in the 
Walworth line. 

Your J&L contacts are informed and 
alert. For plans or replacements, the J&L 
number is your valve number. 


WALWORTH 


JONES & LAUGHLIN STEEL CORPORATION 
SupPLy DIVISION . 


Serving The United States and Canada 
General Offices: TULSA, OKLAHOMA 
J&L Tubular Products and Wire Rope 
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of MARLEY COOLING TOWERS 


He is Donald R. Baker, who directs Marley cooling tower performance-research aad 
testing. Mr. Baker and his staff of associate engineers have changed the standard of 
measurement for cooling tower rating from a yardstick to a micrometer. Their achieve- 
ments offer a very tangible benefit to every Marley customer: the assurance that all 
Marley cooling towers will meet or surpass specified design performance. 


Positive predetermination of cooling tower performance is the result of more than 
a decade of effort by this Marley research group. The project has required the 
cumulative knowledge of many specialized engineering skills possessed by members 
of this department. Their approach has been both scientific and practical. Every 
theory developed has been proven in the Marley cooling tower test plant—in- 
dustry’s first and always the most complete installation of its type. Services 
of independent research and test organizations have been used liberally to 
further prove the practicality of every effort. 


The published results of Marley test research are available 
through Marley engineering sales offices in 50 cities. 
Just ask for Technical Bulletin R-52-P10. 





Other Marley research projects: WOOD DETERIORA- 
TION AND PRESERVATION, CORROSION OF METAL, 
PROTECTIVE COATINGS, METALLURGY, LUBRICATION AND 
OTHER OPERATIONAL PROBLEMS, MATERIALS SELECTION. 
Literature er information evailable on all subjects. 
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Misused steam plays havoc 
with production schedules and costs 

















Sarco Liquid Expansion Traps permit 
use of sensible heat of condensate. 


How Seneca Petroleum Cut Monthly 
Steam Consumption 429,000 Ibs. 


Seneca Petroleum of Illinois pumps 
asphalt Flux-oil to its 14 steam-heated 
storage tanks via a steam-jacketed line 
from a nearby refinery. 

The traps which were draining conden- 
sate on tanks and flow lines were doing an 
adequate job. However, since they were 
discharging at about steam temperature 
and the condensate was going to waste, 
Seneca’s plant manager decided he could 
save additional steam by installing Sarco 
Liquid Expansion Traps. 

These traps discharge at adjustable 
temperatures below 212° F, permit the use 
of the condensate’s sensible heat. Although 
another 100,000 gallon tank was subse- 
quently installed, Seneca was 
able to reduce monthly steam 
consumption from 2,429,000 Ibs 
to 2,000,000 Ibs. 

This is but another example 
of savings effected by proper 
steam utilization. 


Sarco Liquid Expansion 
Thermostatic Trap 


Discharges condensate at pre-set 
temperatures below 212° F. With- 
stands waterhammer, pressure 
pulsations and superheat. Freeze- 
proof. Write for Bulletin 260. 








I Use Steam Right 
N YOUR processing operations, 


are you up against troubles 1. To prevent 
such as slow-ups, uneven or production delays 
inadequate heating, poor tem- 2 
perature control—resulting in . 
reduced output, lowered prod- 
uct quality and increased To maintain 
costs? desired output 
You may suspect that your 
equipment is at fault. But 
process heating headaches of- 


To improve 
product quality 


To reduce labor 
and steam costs 











ten are due to ineffective utili- 
zation of steam. The wrong 
type trap can cause conden- 
sate to waterlog equipment. Improper air-venting can reduce 
the rate of heat transfer by as much as 11%. Manual tem- 
perature control may prove erratic, affect product quality, 
increase production costs. 

If your plant is suffering from any of these production 
handicaps, Sarco can help you. Sarco has a wealth of prac- 
tical experience in the process industries to put to work for 
you. Plant after plant, with Sarco help, has licked these 
problems through simple, inexpensive changes. The results 
have been: increased output, improved product quality 
uniformly maintained, lower production costs. 


Engineering Service: Our engineering service is yours for the ask- 
ing. Call our local representative, or, write today for case histories 
describing how other plants in your field have solved similar 
problems through the proper application of steam traps and in- 
expensive temperature controls. Sarco Company, Inc., Empire 
State Bldg., New York 1, N. Y. 


SARCO 


improves product quality and output 


STEAM TRAPS © TEMPERATURE CONTROLLERS © STRAINERS 





Thermestatic 
Steam Traps 





Fleat- 
Thermestatic 
Steam Traps 





Thermodynamic 
Steam Traps 





Camlift Bucket 
Steam Traps 
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Liquid 
Expansion 
Steam Traps 




















Beta Kay 
iy Meter 


utilizes radioisotopes 
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FOR PRODUCT ANALYSIS 


FOR INDUSTRIAL 
LABORATORY USE 


* 
FOR RESEARCH 


Now . . . for the first time . . . a practical, 
dependable, and accurate instrument is avail- 
able for quick determination of the hydrogen 
content of liquid hydrocarbons. The new 
Cenco Beta Ray H/C Meter provides an easy 
and fast means of obtaining this information. 
With this revolutionary apparatus, hydrogen 
determinations can be made by a laboratory 
technician in five minutes with an accuracy of 
0.02 weight percent hydrogen. 


The customary organic combustion train 
method requires 4 hours per determination, 
and a skilled laboratory technician and pro- 
duces results having an accuracy of 0.05 weight 
percent hydrogen. 


The measurement of hydrogen in a hydro- 
carbon is of extreme importance in petroleum 
processing today. In many refining operations 
the hydrogen-carbon ratio is altered. The per- 
centage of hydrogen is an index to the per- 
formance of end products, as fuel oils, jet fuels, 
gasolines, etc. With a Cenco Beta Ray H/C 
Meter, accurate measurement is made wher- 
ever needed . . . in product analysis . . . or in 
the research laboratory. Guesswork is elimi- 
nated. Delays are avoided. 


Based on beta ray absorption. 


This new instrument makes use of the absorp- 
tion of beta rays obtained from the radioactive 
decay of strontium 90. Hydrogen contains 
approximately twice as many electrons per 
unit weight as other elements, and absorbs 
beta rays more efficiently on a weight basis. 
This basic principle makes possible the rapid 
and precise determination of hydrogen. 








Our 14 branch offices and 
warehouses assure prompt 
service and shipment. 


The Cenco Beta Ray H/C Meter Is 
menvfactured by Central Scientific 
Company under license by Standard 
Oil Company (indiana). 


cence 
The ceeammnimeain of 


scientific instruments and lab- 
oratory supplies in the world 
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HOW IT OPERATES 


To make the hydrogen test, a sample of the liquid hydrocarbon is poured 
into a cell within the apparatus. The beta ray source is made to radiate 
equally in two directions, each going to a separate detector. One passes 
through a fixed absorber, and the other through an absorber that can be 
moved and also through the sample. 


The movable absorber is shifted until a galvanometer shows equal cur- 
rents are being produced by the two radiations. Then, by reading the 
position of the absorber the necessary data is quickly obtained. 


Write today @ Ask for our Bulletin No. 115 


CENTRAL SCIENTIFIC COMPANY 
MAIN OFFICE — PLANT — CENCO INTERNATIONAL CIA. 
1700 IRVING PARK ROAD «+ CHICAGO 13, ILLINOIS 


BRANCHES AND OFFICES — CHICAGO NEWARK BOSTON 
WASHINGTON DETROIT SAN FRANCISCO SANTA CLARA LOS ANGELES 


CENTRAL SCIENTIFIC CO. OF CANADA, LTD. (end Hendry Division) 
TORONTO MONTREAL VANCOUVER OTTAWA 


REFINERY SUPPLY COMPANY — TULSA HOUSTON 





This big new Oklahoma refinery has 
vsed a new kind of aluminum jacket- 
ing throughout on both insulated lines 
and towers and vessels. Light in 
weight and low in cost, this new 
Childers Aluminum Jacketing cut in- 
stallation costs. it is alse expected to 
cut meintenence costs. 











. 


Childers Aluminum Jacketing is used 
here on a cross-country transfer line 
et a lerge chemical manufacturing 
plont in Texas. This is a rugged test 
for any jacketing, but the light-weight 
aluminum used in this jacketing 

stand up te weather and chemical cor- 
rosion it encounters. 


How 5 plants cut costs of 


jacketing insulated lines 


Weather, wind and corrosive gases are 
net going to attack the insulation of this 
new plains-country gasoline plant. The in- 


num: Childers Aluminum Weatherproof 
Jacketing. The management expects this 
low-cost jacketing te hold insulation main- 
tenance costs to a minimum. Other ad- 
vantages are that the jacketing went on 
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“Goed Housekeeping” is the word in this gas 
pipeline pump station. The insulated lines are 
handsomely protected by Childers Aluminum 
Jacketing, which should last as long as the plant 
itself. The jacketing requires no painting and 
very little other maintenance. It even allows the 
interior of the plant to be washed with a hose 
without harm to the insulation. The chief engi- 
neer reports: “We have standardized on Childers 
Jacketing for ali our insulated lines. It is doing 
an excellent job for us and saving us money.” 


_ on low-cost, 
easy to put on—these are big 
reasons for the growing popu- 
larity of a new jacketing, 
specially engineered for insu- 
lated lines. It is made of .006” 
thick aluminum and comes with 
or without a moisture barrier. 
It is called Childers Aluminum 
Weatherproof Jacketing. You 
can write for a free sample 
without obligation. 

Address Childers Manufae- 
turing Co., Dept. PR 18, 3620 
W. 1ith St., Mouston 8, Texas. 
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quick and easy during construction; it re- 
quired no special tools or skill—no shop 
forming or cutting. It can be taken off 
and re-used if lines are moved. Aluminum 
saves on painting and the tough 35 alloy 
used for Childers Jacketing should stand 
vp for yeers even in highly corrosive 
industrial atmospheres. Check the advan- 
tages of this jacketing for your own plant. 


Amazingly easy to handle, Childers 
Jacketing was applied here by men 
using no more than a wooden wedge 
and a pair of pliers. Childers has 
engineering representatives in every 
major industrial center who will be 
glad to confer with you on your par- 
ticular jacketing problems. Write to 
address shown above. 





Keeping Thermal Expansion Under Control 


Flexible support for piping in 
all positions of travel must be 
provided, if destructive stresses 
and strains are to be avoided 
in today’s high temperature 
piping systems. 


Heat 100 linear feet of alloy steel 
pipe to 1000°F, and it will expand 
9.1 inches! When this thermal ex- 
pansion takes place in a piping sys- 
tem, the resultant forces induced, 
if uncontrolled, can do incalculable 
harm. 


Helical coil springs 

The practice of using helical coil 
springs to allow this thermal ex- 
pansion to occur is quite general. 
But the care that goes into the 
design or selection of flexible sup- 
ports ofttimes is haphazard. In 
fact, many specifications covering 
the support of important high 
temperature piping will simply say 
“spring hangers shall be provided”’. 
Merely to contend that this may be 
dangerous is not enough. 


Safety of entire system at stake 
Unless careful study is given to the 
design and selection of spring sup- 
ports which will maintain a bal- 
anced pipe system, the transfer of 
weight from one hanger to another, 
or from a hanger to a-~ terminal 
point, will endanger the safety 
factor of the entire system. 

With 8...9... even 10 inches of 
thermal deflection not a bit un- 
common today, completely flexible 
support for piping in all positions 
of travel is a positive ‘‘must’’. 


etre The case for 


constant-support 


hangers 
Where reactive forces at 
terminal points in a piping 


system must be kept within spec- 
ified limits, constant support type 
hangers are recommended. 

They are designed to provide uni- 
form supporting force equal to the 
pipe load throughout the travel 
range and should be used at super- 
heater outlets, turbine connections, 
and also on high temperature and 
other critical lines. 


cy 3 Variable spring hangers 
YE: When pipe lines are subject to 
_l. vertical movement, and re- 
[_ strictive conditions do not re- 
quire a constant-support type 
hanger, variablespring hangers 
arerecommended. They should 
' be designed to support not 
less than 85%, or more than 
120%, of the design load through- 
out the total travel. 


Vibration control and sway brace 
ee When necessary 
‘ i *O to prevent ab- 
normal movement or vibration in 
pipe lines, controls or sway braces 
of the energy-absorbing or instant- 
acting counter force type, are rec- 
ommended. They dampen vibra- 
tion, oppose pipe sway and absorb 
shock. 


Hanger Engineering Service 

The Pipe Suspension Department 
of Grinnell Company offers a de- 
sign service to engineering firms 
which appreciate the specialized 
knowledge required to compute 
hanger loads and to select the 
proper supports for a balanced 
pipe suspension system when high 
pressures and high temperatures 
are involved. 
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Grinnell manufactures a com- 
plete line of pipe hangers and sup- 
ports; maintains an experienced 
laboratory staff of technicians to 
discover better ways of solving pipe 
suspension problems; provides en- 
gineering assistance in design and 
installation; offers stocks of pipe 
hangers close to any job. 


Hanger load caiculation booklet 
A 28-page booklet entitled ‘Hanger 
Load Calculations”, compiled to 
furnish necessary data and pro- 
cedure to determine pipe hanger 
loads, can be obtained from Grin- 
nell Company. The tabulations of 
piping weights and thermal ex- 
pansion have been arranged for 
convenient selection of data that 
otherwise consume consid- 
erable time to develop. It’s 
yours without obligation. 


282 West Exchange $1., Providence, Rhede islend 
Kindly send me a complimentary copy of your 
“Hanger Load Calculations” booklet. 


City 








You'll never know how much power a penny will buy until 
you get Dean Hill Steam Turbines on the job. Their super rugged 
construction, their service-engineered design, their low maintenance, their 


remarkable power-producing ability all add up to more power per penny. 


POWER 
AT WORK 


Here are Dean Hill 
Type DH Steam Tur- 
bines at werk driving 
centrifugal pumps at 
Bay Petroleum Corp- 
oration’s Chalmette, 


La. refining operation. 


HORSEPOWER 


UP 


PRESSURES UP 
87S LBS 7 Fr 


DEAN HILL TURBINES ore speciticaty 


designed for operation at medium steam pressures. 
Since they are the single stage, double impact 
type, low steam consumption is a tremendous 
economy feature. Steam rates are excellent 

under these conditions. Get full details and 


specifications. Write today. 


DEIN ONHIL POW? COMPANY 


Pump and Turbine Engineers Since 1895 
INDIANAPOLIS 7, INDIANA 


Chicage * New York © San Francisco * Boston * Denver * Albuquerque ® E! Paso ® Salt Lake City *New Orleans © Philadelphia ® Tulsa © los Angeles © Pittsburgh © Houston ® Dolles 
BP. Pau! © Tolede © Cleveland * Grand Rapids * Birmingham, Ala. ® Lovisville © Memphis © Nashville © Richmond ® Bogota, Col. © Mexico City © Montreal © Reading, Pa. & The Hogue, Neth- 
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PHEMICO agai 


New ACID 
aac a ia ge wares. 
PLANT 


prore than ineets 


performance requirements 





For 39 years Chemico has been supplying industry's needs 

for chemical plants of various types. This new plant designed 
and built for Consolidated Chemical Industries in Baton Rouge, 
Louisiana, for the production of fresh acid from waste 


refinery sludges is a recent example. 





“On stream” and producing more than guaranteed production 


of 400 tons of acid per day promptly and without the need 


for major adjustments—that’s the result of EXPERIENCE. 


CHEMICAL CONSTRUCTION CORPORATION 
A UNIT OF AMERICAN CYANAMID COMPANY 
488 MADISON AVENUE, NEW YORK 22, N. Y. 
CABLES: CHEMICONST, NEW YORK 
TECHNICAL REPRESENTATIVES: CYANAMID PRODUCTS LTD., LONDON * CHEMICAL CONSTRUCTION 
(INTER-AMERICAN) LTD., TORONTO * SOUTH AFRICAN CYANAMID (PTY) LTD., JOHANNESBURG 


Chemico plants are 
profitable investments 
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PEERLESS TYPE PR 


TYPE PR PUMPS ARE A LINE OF PACKING GLAND 
& MECHANICALLY SHAFT SEALED PROCESS PUMPS 


PROCESS PUMP HANDLES 
HOT OIL AT 750°F—In continuous 
service with minimum of attention 
or maintenance 


The refinery report card on the Peerless Type PR pump 
shown above grades its performance as EXCELLENT. 
The refinery operating staff states that since installation 
it has met its prescribed performance requirements with 
no shutdowns, except for periodic routine maintenance. 
This kind of dependable operation can be obtained for 
your heavy duty refinery pumping service. Why not fa- 
miliarize yourself with the details of these improved 
Peerless process pumps by mailing the coupon for a new 
bulletin which describes the outstanding modern design 
and construction features of Peerless Type PR center-line- 
mount process pumps. 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 





Factories: Los Angeles, Calif. and Indi polis, 
Offices: New York, Atlanta, Chicago, St. Lovis, Phoenix, 

Fresno, Los Angeles; Dallas, Plainview and Lubbock, 

Texas; Tulsa, Albuquerque, New Mexico. 

D. tributors in Principal Cities; Consult your Telephone Directory. 
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WITH THESE Specifications— 


Capacities: up to 1000 gpm. 


Operating Hecds: up to 675 feet. 


Tempera.ures: Type PR (Packing 
gland construction) up to 850°F; 
Type PRS (Mechanical Shaft 

Seal Construction) up to 250°F. 


Case Pressures: up to 600 psi. 


Drives: horizontal electric motor 
is standard; others as required, 
such as steam turbine drive 

or stationary engine drive. 


Materials of Construction: Liquid 
end can be furnished in cast iron, 
bronze, carbon steel, stainless 
steel or other materials os 
required for intended service. 
Liquids Handled: hot oil, hot 
water, propane, butane and all 
petroleum hydrocarbons, process 
liquors, dowtherm, and numerous 
organic solutions. 

NPSH Characteristics: designed to 
operate with minimum available 
NPSH. 


MAIL COUPON FOR BULLETIN 


PEERLESS PUMP DIVISION 


Food Machinery and Chemical Corporation 


301 West Avenve 26 
Les Angeles 31, California 


Please send us copy of Peerless Type PR Pump Bulletin No. 8.1605. 


NAME 


COMPANY 


STREET 


city 





This important question should be foremost 


9 
w 4 
hat s he cost in the mind of every petroleum refiner when 
In the long rune he is considering large capital investments 


in petroleum refining facilities. 


The installation of a refining process is an 
important step that merits the careful con- 
sideration of every factor affecting refinery 
economics over a substantial period of time. 
Consequently, the investor should be vitally 


concerned with the extent of continuing 
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service available through the company with 


which he is dealing. 


While the selection of a refining process, and 
the construction of each component are mat- 
ters of extreme importance, the extent of 
service that the refiner can actually count 
upon after the process is operating should 
not be dismissed without very careful in- 


vestigation. 
Universal invites, and suggests that every 


™% 


URIVERSRL GIL PRODUCTS company 


30 ALGONQUIN ROAD, DES PLAINES, Iit., U.S.A. 
Laboratories: RIVERSIDE, ILLINOIS 


Universal Service Protects Your /avedlmeat 
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petroleum refiner make an impartial com- 


parison of the many services available 


through its broad and comprehensive pro- 
gram, and the services offered by other or- 
ganizations now in the business of licensing 


petroleum refining processes. 


Your own answer to....What’s The Cost In 
The Long Run.... should reveal the most 


economical and profitable course to follow. 





NEW PROJECTS? | 
EXPANSION? PROCESS CHANG#S?7 47 | == 


PROJECT DESIGN? — Hh LM Bae 


Whatever your engineering problem. 


“ id 
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Vulcan Engineering can bring experienced, 
up-to-date organization service—oall or in part— 


for the CHEMICAL and 
PETROCHEMICAL Industries 


PRELIMINARY EVALUATION 
Process comparisons and cos? surveys to indicate direction 
and value of further detailed engineering design. 


DEVELOPMENT AND PILOT PLANTS 
Initial process designs developed from laboratory stage to 
semi-commercial operation in pilot plants . . . Close super- 
vision and follow-up by experienced engineers. 


PROCESS DESIGN AND ENGINEERING 
Process unit design based on pilot plant, operating or 
basic data . . . Equipment, accessory and instrument spe- 
cifications . . . Estimates of capital investment and oper- 
ating costs. 


PROJECT ENGINEERING 
Thorough coordination to maintain job schedules . 
Design check, detail specifications, procurement and 
overall supervision. 


MECHANICAL ENGINEERING 
Data and drawings ready through direct supervision of 
plant and equipment layout, piping layout, detail drew- 
ings, material lists, and structural and electrical engineer- 
ing services. 


PROCUREMENT 
Strict maintenance of job budgets and schedules by care- 
ful analysis of competitive bids, sound purchasing and 
alert expediting . . . Periodic reports to client. 


CONSTRUCTION 
Experienced field management of site preparation, 
excavation, foundations, erection, installation, painting, 
insulation, testing, and clean-up . . . Complete set-up of 








plants for initial operation. 


INITIAL OPERATION 
Significant savings through initial charging and thorough 
test runs by our own experienced engineers, plus careful 
training of client's operating staff. 


Your inquiry into any or all of these services 
in terms of your particular needs is invited. 


» VULCAN CopPrER & SUPPLY CO., General Offices and Plant, CINCINNAT! 2, OHIO 


NEW YORK BOSTON HOUSTON SAN FRANCISCO 
VICKERS VULCAN PROCESS ENGINEERING CO., LTD., MONTREAL, CANADA 


DIVISIONS OF THE VULCAN COPPER & SUPPLY CO.: 
VULCAN ENGINEERING DIVISION @ VULCAN MANUFACTURING DIVISION @ VULCAN CONSTRUCTION DIVISION @ VULCAN INDUSTRIAL SUPPLY DIVISION 





In 1940, the Petro-Chem Development Com- 

‘ pany lined their first Iso-Flow furnace with 

Chem [2D EREDUII =e B&W Insulating Firebrick. Today, over 
Petro- 1200 installations later, (some with fluid 
outlet temperatures over 1600F) not a sin- 
gle furnace has ever been shut down because 


NY, S h uU { ( l WHS of the _ refractory maintenance. 


Long life is just one reason furnace build- 
ers, as well as furnace operators, insist on 


or Refractories B . f 
¢ ())} Ref} acto} i &W IFB. Here are four more 
% a CUT INSTALLATION COSTS 


/}« hy): \(°@> B&W Insulating Firebrick are easy to in- 
M aun | CNANCE stall. They can be cut, drilled or shaped on 


the iob with ordinary woodworking tools. 
Their lightness makes them easy to handle. 





IN OVER 
1200 FURNACES ELIMINATE EXPENSIVE ALLOYS 


Because of their high insulating values, 
B&W Insulating Firebrick can be supported 
or anchored with ordinary carbon steel. 
Expensive, heat-resisting alloys are not nec- 
essary. 





REDUCE DOWN-TIME 


These brick have low heat storage, cool off 
quickly. This makes possible quick access 
to the furnace for inspection. They heat up 
quickly to get back on the line, too. 


CLOSE TEMPERATURE CONTROL 


Due to the low heat-storage capacity of 
B&W IFB, their hot-face temperature re- 
sponds quickly to changes in the rate of 
heat input to the furnace — insuring the 
closest possible temperature control. 


You, too, can profit by this four-way econ- 
omy of B&W Insulating Firebrick. Ask your 
B&W representative for all the facts on these 
cost-cutting refractories. He'll be glad to 
discuss your refractory problems with you. 





BABCOCK 
‘WILCOX 


BAW REFRACTORIES PRODUCTS —B&W Alimul Firebrick * BAW 80 Firebrick * B&W Junior Firebrick * B&W Insulating Firebrick 
BAW Refractory Cactables, Plastics end Mortars * OTHER B&W PRODUCTS—Stationary & Marine Boilers and Component Equipment... 
Chemical Recovery Units . . . Seamless & Welded Tubes . . . Pulverizers... Fuel Burning Equipment... Pressure Vessels... Alloy Castings 
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background photo courtesy of Shell Oil Company 


J-M CHEMPAC-an asbestos-Teflion packing 
that withstands virtually ALL chemicals 


Tuts NEW Johns-Manville development 
combines the sealing action and heat-resistant 
characteristics of asbestos with the all-around 
chemical resistance of Teflon. Its base is strong, 
resilient asbestos fibers thoroughly impreg- 
nated with chemically inert Teflon. 


The versatility of Chempac greatly reduces 
the number of packing styles needed for chem- 
ical equipment. Stocking presents no problem 
because its inert ingredients do not deteriorate. 


Chempac can be recommended for paching 
pump rods or shafts, valve stems, agitator 
shafts, expansion joints, rotary filters and sim- 
ilar apparatus. It is outstanding in service 
against many acids, alkalies, caustic solutions, 


and solvents, at temperatures to 525° F. 


Chempac Packing is available in coil, spiral 
and ring form for rod, plunger and valve stem 
service. Style Nos. 2011, 2012 and 2013 are 
made of white Canadian Chrysotile Asbestos. 
No. 2014 is made of blue African Crocidolite 
Asbestos. Johns-Manville also makes Chempac 
Gaskets, Nos. 117 and 138 of plies of asbestos 
cloth treated with Teflon. 


YourJohns-Manville Packing Distributor 
can help you select the right Chempac Packing 
or Gasket for your application. For complete 
information write him or Johns-Manville, Box 
60, New York 16, N. Y. In Canada, 199 Bay 
Street, Toronto 1, Ontario. 


Johns-Manville PACKINGS & GASKETS 
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“fon stream” in 
massachusetts 





This Model IV Fluid Catalytic Cracking unit, with 
a capacity of 24,000 barrels per day, was the major 
process installation in an extensive modernization 
program recently completed by Foster Wheeler 
at the Everett, Massachusetts refinery of the 
Esso Standard Oil Company. 





OA K TE Mazntenance 
CLEANING 


helps maintenance crews save time, cut costs, 
keep equipment operating efficiently 


Specialized Oakite cleaning, descaling and related materials plus Oakite up-to-date methods are 
widely used in all branches of the petroleum processing industries. These specialized materials 
and methods... developed through more than 45 years of experience ... are designed to provide 
you with the best in all round cleaning efficiency. What is more—all Oakite materials are backed 
by a binding guarantee. Your interests are fully protected. 


Here are four maintenance jobs, typical of the type of many, Oakite is called upon to do every 
day of the year. These cleaning operations are fully covered in our free booklet “What Petroleum 
Men Should Know to Simplify Cleaning”. Send for a copy. 





TOWER CLEANING. Oakite lists a wide variety of compounds 
for removing waxes, resinous products, iron sulfides, oxides and 

Ql other deposits from bubble caps, trays, downcomers. Circulation 
method eliminates costly manual cleaning. 


HEAT EXCHANGERS. Oakite offers specialized alkaline and acidic 
DA type compounds for removing oil, carbon from shell side; lime 
scale, rust from tube side. Cleaning is done “in-place”. 


PAINT STRIPPING. You can strip paint from storage tank ex- 
teriors using your own equipment to apply, recover and recirculate 

5] stripper. Oakite provides a complete selection of alkaline and 
solvent strippers. 


SALVAGE, Oakite has simplified methods to make salvage profit- 
a able. They give you achoice of specially compounded materials for 
cleaning and rust-proofing tools, fittings, valves, chains, pumps, etc. 


ON-THE-SPOT SERVICE. Whenever you have a ticklish problem of cleaning to solve you can 
act quick on-the-spot advice by reaching for your phone and calling your local Oakite Technical 
Representative. His services are available at all times. For full particulars drop a line to Petroleum 
Service Division of Oakite Products, Inc., 52E Rector Street, New York 6, New York. 


eyaize? INDUSTRiag Clean, 


OAKITE 


Technical Service Representatives in me wk rat ct 
av’ 
a8 


Principal Cities of U. $. and Conada “Peta, * METHODS * s 


OAKITE PRODUCTS, INC.— ' eneral Office: 19 Rector St., New York 6, N. Y. 





You'll Find 
Quality and 





—_— 


Wherever R&S explosion-proof motor con- 
trol equipment is used in hazardous loca- 
tions, there’s maximum protection and 
safety afforded plants and personnel . . . 
long trouble-free service life and low main- 
tenance assured to Industry. 


For over 50 years, R&S policy has com- 
bined the same basic “ingredients” into 
every equipment item — finest materials, 
top quality, sound engineering design, pre- 
cision manufacture, and features that meet 
all standards, plus! 


COMBINATION 
STARTERS 
NEMA Sizes 0 te S 


R&S Motor Control Equipment features 
include: Wall sections permitting a wide 
variety of conduit arrangements . . . ample 
wiring space . . . removable front covers 
for close grouping and easy maintenance 
. + » @n improved adjustable handle with 
visible limit stops and provision for pad- 
locking in “off” and “on” positions. 


R&S also incorporates these standard 
components into factory assembled com- 
plete panelboards to meet specific needs. 


OTHER R & S EXPLOSION-PROOF EQUIPMENT: Lighting 
Fixtures * Plugs and Receptacles « Pilot Lights - Con- 


duit and Sealing Fittings 
Junction Boxes 


* Signal Control Systems « 
* lighting and Power Panelboards 











».: 


Write for Catalog H-47- 


USSELL & STOLL COMPANY, INC. + 125 BARCLAY STREET, NEW YORK 7, N.Y. 


USSELL & STOLL 


PRECISION-BUILT ELECTRICAL EQUIPMENT—SINCE 1902 
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BODY RATING TO 


50,000 PSI 


FLOW RANGEABILITY 
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“Wee Willie” 
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PROCESS EQUIPMENT NEW 


PUBLISHED BY FABRICATED PRODUCTS DIVISION, THE M. W. KELLOGG COMPANY 


Unique Bundle Puller 
Makes Gains Abroad 


Kellogg’s Hydro-Ejector, a special 
device for hydraulically removing 
and retracting tube bundles, is 
now standard equipment in many 
refineries. The use in the United 
States has generated considerable 
interest abroad, and independents 


as well as U.S. affiliates are using 


this portable unit to speed main- 
tenance work. 

Experience has proved that two 
men can handle even the largest 
bundles, taking less than 25 min 
utes to perform the operation of 
ejecting or retracting any size unit 


a distance of eight *.!. The 
Hydro-Ejector can exert a force of 
12,000 pounds, sufficient to over- 
come dirt formations that cause 
many bundles to stick. 


High-Pressure 
Units Scheduled 
for Chemical Plant 


Four special high-pressure exchang- 
ers for a major chemical processor 
are now being designed in Kellogg's 
heat transfer division. 

They are of the integral tube 
sheet-channel type because of the 
operating pressures which will be 
in the neighborhood of 1000 psi on 
the tube side. Each will contain a 
U-tube bundle consisting of 32- 
foot long copper tubes. 


FABRICATED 
PRODUCTS DIVISION 


M. W. KELLOGG ° 


PULLMAN 


JANUARY, 1954 


Special High-Temperature Exchangers 
for Gasoline-from-Coal Synthesis 


Iustrated is one of ten unique 
heat exchangers especially designed 
and fabricated by Kellogg for use 
in a gasoline-from-coal synthesis 
plant under construction in South 
Africa. This exchanger is being 
made ready for hydrostatic testing. 

When in service the units will 
perform a highly critical function 
in the pre-heating of gas in a 
catalytic reforming unit. Each ca- 
pable of operating under tempera- 
tures of 1625°F and pressures of 
365 psi, the exchangers are being 
fabricated in Kellogg’s shops rather 


than overseas because of Kellogg's 
extensive engineering and fabrica- 
tionexperience in production ofalloy 
equipment for handling critically 
high temperatures and pressures. 

Tubes and tube sheets of the 
exchangers are fabricated of Type 
310 stainless steel. The shells are 
internally insulated. 

In the reforming unit, residual 
hydrocarbons in synthesis gas, pro- 
duced in the coal gasification plant, 
and reeyele gas from the synthesis 
section are converted to additional 
synthesis yas. 


Reflux Exchanger for Combination Unit 


This reflux-crude exchanger is 
one of many exchangers, coolers 
and condensers recently com- 
pleted in the shops for a combi- 
nation refinery in Brazil. Here 
it is shown undergoing hydro- 
static testing. 

The unit is 35” inside diam- 
eter, of steel construction 
throughout, using 34’ OD tubes 
on square spacing. When in- 
stalled the unit will preheat 
crude reflux gas oil 
raising its from 


against 
temperature 
60° to 280°F. 
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Controllers — Pilot Operate 
Regulators — Lever and Flea 


Valves — Intermitters — Ge 
Regulators — Valve Positionarm: 


Here at Fisher we believe that inspection makes perfect. 
why every Fisher Automatic Controller is subjected to an expert and comprebensive inspection 
procedure. Typical of this rigid quality control program is the inspection schedule of the 
Fisher Type 57T diaphragm motor valve illustrated, with a few of the more prominent inspec ~ 
tions indicated. From “start to finish”, a total of 214 inspections assures long trouble-free service 
in meeting the most exacting operating requirements. Yes, this Fisher snsistence on perfection 
is another example of why Fisher Automatic Controllers always give you more for your moneyl 
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ATPET 100 


i Test on 
i Oil Rust Prevention 
ane Mer Batches of ATPET 100 : 
; disti ter a 
Three-hour diesel fuel oil test, ASTM D-665-52T; distilled wa 
140° F. .001% ATPET 100 by weight. 


| Batch No. Tests Results % Rust 


2 All passed 
All passed 
All passed 
All passed 
All passed 
All passed 
All passed 


ATPET 100 non-metatiic 


corrosion inhibitor 


Batch after batch, ATPET 100 rust inhibiting oil additive produces the 
same high effectiveness. Completely non-metallic, ATPET 100 is appli- 
cable for use in slushing oils, engine preservatives, turbine oils, #2 fuel oils 
and other compounds for which high corrosion preventative action is 
desired. Tests made in the Atlas laboratories in accordance with military 
specifications prove its effectiveness even when used in small concen- 
trations. It’s a 100% active material. And it is economically priced. 
Write for test samples and full technical information. 


























AIS 


SEES INDUSTRIAL CHEMICALS DEPARTMENT 


POWDER COMPANY 


WILMINGTON 99, DELAWARE 
offices in principal cities 


ATLAS POWDER COMPANY, CANADA, LTD. 
BRANTFORD, CANADA 
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Loading racks provide multiple loading sta- 
tions. Manifold lines under dock are easily 
connected to loading racks. 


Larger model of a loading rack demonstrates flexibility of 
Chiksan aluminum marine and barge hose. Ship to shore con- 
nections can be easily handled by one man in a few minutes. 


A New Concept in Engineering Procedure 


Designed and engineered to your particular needs and demands 
is the creed of Chiksan's Engineering and Research Development 
Division. ¢ Whether it be a 4@”swivel joint or an entire loading 
dock, Chiksan design engineers will work in close cooperation with 
your Organization to find a practical solution to your problems. 
¢ Here, for example, is an illustration of how Chiksan solved the 
problems of a major petroleum refiner seeking to speed the loading 
of petroleum products from dock to tanker with the utmost 
in economy and safety. ¢ If you have problems in the safe, 
economical, speedier conduct of fluids and gases through flexible 
lines, Chiksan will welcome the opportunity of working with you. 





The Flow of g@% Snterprise Relier an 


WA CTSA org. 


Representatives in Principal Citws @ Write for Catalog 53-C, Dept LTR 


CHIKSAN _— e BREA, CALIFORNIA . Chicago 28, Illinois 7 Newark 2, New Jersey 
Well Equipment Mfg. Corp. (Division), Houston 1, Texos * Chiksan Export Company (Subsidiary), Brea, California * Newark 2, N. J. 





Follow the Leaders ... specify 


GRAPHIC PANELS 


- 
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COMBINATION UNIT 
CONTROL PANEL for a 
Standard Oil Company 
(New Jersey) Affiliate. 
The panel makes full use 
of compact, full-visibility 
Foxboro Consotrol 
Recorders and Recordin 
Control Stations located 
the process diagram for 
easy operation and 
trend analysis. 


Here and abroad, leading 

manufacturers are saving 

time and money by utilizing 
Foxboro’s expert panel engineering 
facilities to provide them with 
Graphic Panels of outstanding 
efficiency and appearance. 


Specialists in the field, Foxboro will 

engineer and fabricate a Graphic 

Panel exactly to your specifications 

—or will design one directly from 

your flow sheet. And they will 

recommend the most practical 

instrumentation and arrangement. ALKYLATION Unt Co pasme, 


The Graphic Panels shown here Gace bots Conneteel ond Gamiund’ 


in: . A i 
pe my Se veers | now in ny fog 


e world. adjustments conveniently accessible, 
from front of panel. 

Write for detailed information on 

Foxboro Graphic Panels; 

also Bulletin 471 on 

Consotrol Instrumentation. 


The Foxboro Company 
741 Neponset Ave., Foxboro, Mass. 


Gaylord Container Corp. 
controls four-stage vacuum 
pulp wash. Indicating 
type control instruments 
are located in 


diagram. Operation 
records ap on 


pear 
— ~ 6-point Circular 
hart Recorders located 
below related instruments 
in diagram. Normal and 
5 Por OF 


¥ ax 4 
Rey controls and signal lights 
are neatly arranged on 
paz.e! desk for easy 
identification. 
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Ingersoll-Rand 


MULTI-STAGE PUMPS 


extend the 





advantages 
of the 


UNIT-TYPE ROTOR ASSEMBLY 


HIGHER SUSTAINED EFFICIENCY 


Greater simplicity of design, 
with precision-matched impel- 
lers and channel rings, permits 
unusually high efficiency which 
is sustained throughout years of 
operation. 


GREATER DEPENDABILITY 


Radial balance with multiple- 
volute design and axial balance 
with opposed impeller grouping, 
assure long trouble-free opera- 
tion. The smooth-bore, sym- 
metrical outer casing eliminates 
any possibility of distortion un- 
der high temperature operation. 


REDUCED MAINTENANCE 


Entire rotor assembly can be 
removed from the casing as a 
single, compact unit, without 
disturbing piping connections. 
There are no ring fits to align 
on replacement of the rotor 
assembly. 





to your medium pressure applications 


® With the completely re-designed line of CNTA multi-stage 
pumps, Ingersoll-Rand offers a new high in performance, 
efficiency, dependability and economy—for medium-pressure 
boiler feed, mine dewatering, marine, petro-chemical and 
general hydraulic services. 

The advanced design Unit-Type rotor assembly, with 
impellers and channel rings mounted on a single, heavy- 
duty shaft and with a smooth-bore outer casing, is the same 
type as that used by Ingersoll-Rand in the high-pressure 
CHTA and HMTA lines. The result of this modern con- 
struction is a dependable, simpler and more rugged unit 
that requires minimum attention and maintenance. 

CNTA pumps are multi-stage, horizontally split units, 
with single-suction impeller groups placed back-to-back to 
eliminate hydraulic thrust. They are available in 4, 6 and 8 
stages for pressures from 100 to 800 psi, in capacities from 
50 to 700 gpm. 

Your I-R representative will be glad to give you the 
complete story. 


Ingersoll-Rand 


Cameron Pump Division 


11 Broadway, New York 4, N. Y. 644-10 


COMPRESSORS © AIR TOOLS © ROCK DRILLS © TURBO BLOWERS © CONDENSERS © CENTRIFUGAL PUMPS © DIESEL AND GAS ENGINES 
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“ECONOMIS$ERS$” 


1. ALLSTEEL Superstructure. 
2. Bolted packing box. 


Forged fabricated bonnets 
and blind heads. 


Through-bolted bonnets and 
blind heads. 


Stainless steel spring stem. 
Oilite Bearings, friction-free. 


The “DAHL SEAL” —a fric- 
tionless Valve Stem Seal — of 
Teflon. 


Metallic Bellows Seals of 
Stainless Steel, Monel, Nickel 
and Hastelloy. 


HAMMEL-DAHL | COMPANY 


175 POST. ROAD WARWICK PROVIDENCE R U 


SALES OFFICES IN ALL PRINCIPAL CITIES 
MANUFACTURING PLANTS IN WARWICK R. 1 S..°3. "hi CANADA, ENGLAND. FRANCE AND HOLLAND 
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Modern versus traditional 
—the discussions are end- 
less. Yet — have you ever 
thought of how much of the 
modern is based on tradi- 
tion? Can making is like 
that, too. NC combines the 
tradition of a half century 
of can making know-how 
with the most modern man- 
ufacturing methods to cre- 
ate a troublefree, speedy 
and efficient canning line 
in your plants. Why not call 
or write for more specific 
information, today? There's 
no obligation, of course. 


NATIONAL CAN 


ae ee ee 


Plants At: BALTIMORE; MD.-+ CHICAGO, ILL. - 
CLEVELAND, OHIO - 
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MASPETH, N.Y. 
HAMILTON, OHIO ond WARREN, OHIO 





FACING TUBE 


Sele dials Ma deli: ae Qholaleliilelare: 


Acid Actione 
HOlOLS... 


Varying Temperatures2 


Tubes are hydrosiatically tested and inspected to meet 
latest A.S.T.M. specifications and quality standards. 


WAREHOUSES IN 


k 


TUBE MILLS IN: 
Los Angeles, Calif 
Boyway, New Jeney 
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PROBLEMS IN 
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va Extreme Turbulence2 
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"KNOW-HOW" TO WORK ! 


Specialists in tubes for heat exchangers, coolers 
and evaporators, with years of experience in solving tough 


tube-operating problems. 


Pioneers in “trouble-shooting” service. Research personnel 


and facilities second te none. 


Highest quality—assured by Phelps Dodge Hot-Forged, 
Extrusion Process and exacting mill control through every 


step of tube manufacture. 


Phelps Dodge Heat Exchanger Tubes are available in following alloy combinations: 


Admiralty (plain or inhibited) Cupro-Nickel, 30% 
Admiralty (Blackskin) Cupro-Nickel, 20% 
Alumitum Brass Cupro-Nickel, 10% 
Aluminum Bronze Superloy 


Red Brass Copper (Deosxidized and Arsenical) 


PHELPS DODGE COPPER PRODUCTS 


CORPORATION 


40 WALL STREET, NEW YORK 5, N. Y. 
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42'6" x 40’ Liquid Storage Tonk 50’ x 48’ Liquid Storage 
22’ x 17°9" Diolift. Housing — Tank 

6500 cu. ft. capacity Inter con- 30’ x 15'°9” Dialift. 
nected to a 25’ x 40’ Cone Roof Housing — 1:2,500 cv. ft. 
Tonk copacity 


80’ x 30’ Liquid Storage Tank 
35’ x 17’9” Dialift. Housing — 
20,000 cu. ft. capacity 





it is easy to convert an existing Cone Roof Tank 

to an efficient DIALIFT installation. A DIALIFT housing 
is superimposed on the existing roof, breather holes 
are installed through the roof plating permitting 

a free passage for all vapors, no other 

preparation is necessary. 


* patented 


Bulletin SIDL details and describes the 60’ x 48’ Ground Type Dialift 
Hammond Diolift . . . Write for your copy. 150,000 cu. ft. poe. ~A . 


HAMMON D WARREN ond BRISTOL, PA. « PROVO, UTAH + CASPER, WYO. BIRMINGHAM, ALA. 
IRON WORKS <ige 


Seles Offices: NEW YORK 20 © AKRON .« BOSTON 10 ¢ BUFFALO 2 + CHICAGO 3 © CINCIN- 
NAT 2 © CLEVELAND 15 « EL PASO * HOUSTON 2 « LOS ANGELES 14 « PITTSBURGH 19 
RICHMOND 20¢ SAN FRANCISCO e WASHINGTON 6, D.C.e HAVANA® “TIPSA” BUENOS AIRES 


ON THE PACIFIC COAST BY LACY MFG. CO. - LOS ANGELES, CAL. - IN CANADA BY VULCAN IRON & ENG. LTD. + WINNIPEG 
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ENDURO REFINING EQUIPMENT 
CLEANS AS EASILY AS THIS 


@ The ease with which this ENDURO Stainless Steel container 
is cleaned will interest everyone who operates metal equipment. 
In most cases, a water rinse flushes away normal residue. 


What makes ENDURO so easy to clean? It is solid stainless steel, 
with no applied surface to chip, crack or peel. It is strong, tough, 
durable. Takes quite a knocking around without coming up 
dented or abraded. It resists rust and corrosion, as well as the 
action of most acids and alkalies. It resists heat. Result: ENDURO 
equipment presents a smooth, hard surface which discourages 
coking and fouling. Residue has little foothold. It flushes away. 


Think what this ease of cleaning can mean . . . in man-hours 
A high pressure stream of water will do a re- saved ... in faster turn-arounds .. . in less time “off-stream”. . . 
markable job of cleaning bubble caps and trays in greater earning power. Because of ENDURO’s long, long life, 
when they're made of ENDURO Stainless Steel. i ae 2 : 

its “cleanability” can be built into refinery equipment to stay. 

Ask your equipment supplier, or write Republic for help in 

applying ENDURO to your equipment needs. 


REPUBLIC STEEL CORPORATION 


Alloy Steel Division « Massillon, Ohio 
GENERAL OFFICES + CLEVELAND 1, OHIO 
Export Dept.:Chrysler Bldg., New York,17,.N.Y. 


Other Republic Products include Ex-L-ite Tin Plate, Pipe, Sheets, Bolts and Nuts, Electrunite Tubing, Steel Barrels and Drums 
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Rubbish Disposat is only ONE of the Cost Cutting jobs 
* for the Dempster - Dumpster 


in your plant... 


it's amazing, almost to the point 
of fantasy, yet so soundly real, what 
the minds of men in all types of in- 
dustry have cooked up for more 
efficiency and reduced costs with the 
Dempster-Dumpster. 

Hundreds of plants are handling 
materials of practically every descrip- 
tion with one truck-mounted Demp- 
ster-Dumpster serving scores of de- 
tachable containers. Here are just a 
few. Oils, gases, and liquids handled 
in our Tank Type Containers . 
tools and equipment in our Tool 
Shed Type Container . . . containers 
on casters placed for receiving steel 
chips from lathes or at conveyors for 
receiving finished products . . . con- 
tainer with doors and windows, re- 
placing shacks for plant guards or 
nightwatchmen . . . containers built 
to handle chlorinator ash residue of 
approximately 1500° F. and there are 
dozens more. 
placed wherever 
material accumulates. When loaded 
each is picked-up, hauled and 
emptied (as illustrated above) . . . or 
load set down intact. The entire op- 


Containers are 


One Dempster-Dumpster Handles All Containers... 


DEMPSTER BROTHERS, 514 Dempster Blidg., Knoxville 17, 


48 


eration is handled by only one man, 
the driver, by hydraulic controls in 
cab. 

The containers are built in capac- 
ities up to 12 cu. yds. and each is 
designed to suit the materials to be 
handled—be they bulky, light or 
heavy . . . solids, liquids or dust. 


One Dempster-Dumpster, with 
driver, does the work of 3 to 5 con- 
ventional trucks eliminates 
trucks and crews standing idle .. . 


PreTROLEUM 


. All Sizes . 


eliminates rehandling of materials 
and increases efficiency and good 
plantkeeping. 

If you have even any remote idea 
that this equipment could be adapted 
to your operation, by all means con- 
tact us because being without the 
Dempster-Dumpster System could 
easily be costing your company 
thousands of dollars annually. Manu- 
factured and sold exclusively by 
Dempster Brothers, Inc. 


. All Designs 


Tennessee 
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Lectrodryer* 


feeds the nerve center 


* 


| ; 
, ie i 
i? 
hi 


Type BY-5 Lectrodryer provides contin- 
vous flow of dried air to panels in control 
room, protecting vital control instruments 
and lines against moisture. —_ 


2300 instruments .. . 900 controllers and valves 
depend on DRY air to put this giant through its 
paces automatically. If unwanted moisture were 
to creep into instrument air at the nerve center, 
the refinery could be thrown haywire! An instru- 
ment line freeze-up, rust, scale or sludge clogging 
tiny ports could cause a long shutdown. 

For 24 hours a day a Lectrodryer feeds the nerve 
center a constant stream of air dried vo a dewpoint 
of - 50° F. Moisture doesn’t have a chance! 


Lectrodryers catch the moisture which separa- 


Automatically controlled McMurrey Re- 
finery near Tyler, Texas. One operator 
in the control room can control and watch 
Over its entire operation, 





tors and filters let by. Throughout the chemical 
and petroleum industries they dry air, gases and 
organic liquids . . . automatically, economically, 
continuously, For extreme dryness there are 
Lectrodryers drying down to 3 to 4 parts per 
million or less. 

Whatever the drying need, there's probably a 
Lectrodryer already built to handle it. Our engi- 
neers will help you lay out your system and select 
proper equipment. Write: Pittsburgh Lectrodryer 


Corporation, 307 32nd Street, Pittsburgh 30, Pa. 


in England: Birlec, Limited, Tyburn Road, Erdington, Birmingham. 
in France: Stein et Roubaix, 24 Rue Erlanger, Paris AVI. 
in Belgium: S. A. Beige Stein et Roubaix, 320 Rue du Moulin, Bressoux-Liege., 
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LECTRODRYERS DRY 


s 
wiTH ACTIVATED ALUMINA 


ECTRODRYER 


* REGISTERED TRADEMARK U.S. PAT. OFF 
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RICH OIL HEATING 


CATALYTIC REFORMING 


(Sry 
VERTICAL Sita 
FIRED HEATERS, 


Struthers Wells Vertical Heaters are widely used 
throughout the petroleum industry. 

High thermal efficiencies may be secured with these 
Heaters—an important factor where the cost of natural 
gas and other fuels is increasing so rapidly. 

Standard units are available in a wide range of sizes, 
with most equipment available for prompt shipment 
using stock materie!s. 

Circulating systems are available, using oil or Dowtherm, 
for the indirect heating of grease kettles, reactors, and 
other equipment. This equipment is generally supplied 
complete with all accessovies. 

Electrically heated units for circulating heating are 
available for pilot plant or small scale operation. 

New Bulletin C-45 is available; please send request on 
your letterhead. 





‘ 
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Sine”, 


STRUTHERS WELLS CORPORATION 
WARREN, PA. 
Plants at Warren and Titusville, Pa. Offices in Principal Cities 
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Fig. 2194 


heckmate 


Fig. 2193 





GATE VALVE (upper left) Fig. 2194 It’s a winning move every time you select 
for 225 pounds W.0.G. Screwed Powell Ni-Resist Valves. For here is an 
cads, bolted flanged poe, See alloy that has far greater corrosion and 
a ng Com. Say eee —_ heat resistance than ordinary Cast Iron. 
are made of Ni-Resist, with 18-8S “ipa ; ; nett 
Mo Stainless Steel (Type 316) stem, Similar to gray iron, and resembling 
seats, and wedge. Sizes 4” to 2”, austenitic stainless steel in many ways, 
inclusive. no other cast metal offers such a unique 
GATE VALVE (upper right) Fig. 2195 . combination of — properties. - 
for 200 pounds W.O.G. Flanged joo ME Powell Ni-Resist Valves are especia RA 
ends, bolted flanged bonnet, inside = adapted for handling pulp and paper mill 
liquors, oil refinery acids, alkalies and 


screw rising stem. Ni-Resist body ; 
and bonnet, with stem, seats, and sludges, caustic soda, pickling solutions, 


wedge made of 18-8S Mo (Type ; y sea water and many other fluids. Shown 
316) Stainless Steel. Sizes 1” to 3”, A. wh ‘ \ here are just a few of them to help you 
inclusive. {\\ \\ \ checkmate the high cost of corrosion. 
GATE VALVE (lower left) Fig. 2193 . \ They're available through distributors in 
for 200 pounds W.O.G. Flanged — principal cities. If a distributor is not 
ends, bolted flanged bonnet, out- located near you, just write ux—The Wil- 
side screw rising stem and one-piece liam Powell Company, Cincinnati 22, 
— — bonnet, and = fa : Ohio. We'll be pleased to tell you more 
NET'S. SO, SOS, ORS Wenge Te about these valves—or to help you with 
are lo-8S Mo (Type 316) Stainless " 
—i ia your valve problems. Powell has prob- 
Steel. Size 4”. ‘ 

; ably solved more valve problems than 
LARGE SIZE GATE VALVE (lower right) any other organization in the world. 


Fig. 2193, 5” to 12”, inclusive, for 
200 pounds W.O.G. Flanged ends, CONTROLS FOR THE LIFE LINES OF INDUSTRY 


bolted flanged bonnet, outside screw 


rising stem and two-piece yoke. Ni- 

Resist body, bonnet, and yoke, with 108th YEAR 
18-8S Mo (Type 316) Stainless eeee 

Steel stem, seats and wedge faces. 
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Profit-building [answers] to I WUERN 

















results of 


Alco EXPERIENCE 


... gained through many years of designing and building heavy-metal 


equipment for refining and processing companies the world over. 


and | 
Alco FACILITIES 


... capable of handling economically an extremely wide range of metal-fabricating 


operations ...of meeting strictest customer specifications. 











150 FT “TRAIN” HEAT EXCHANGERS, designed and built by 
Alco with special flange-to-flange construction, step up etliciency 
at Tennessee Gas Transmission Company’s huge gas processing 
plant at Gabe, Kentucky. Other Alco units at Gabe include 
ethylene flash drum, demethanizer tower, primary feed cooler. 
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PROCESSING prosien 


...examples of the wide variety of heavy-metal equipment designed and built by 
Alco to meet today's demands in petroleum and petrochemical processing. 





SPECIAL ALCO AIRCOOLERS, with many components of alu- 
minum and stainless steel, handle 80 percent of cooling load at 
Celanese Corporation’s new 630-acre petrochemical plant at 
Pampa, Texas. Units have removable headers and slide-out tube 
bundles, operate in constant presence of highly corrosive acids, 
chemicals and gases. 


EIGHT FOOT RADIAL DRILL at Alco’s modern, completely equipped 
plant at Dunkirk, N.Y., has multiple head for the precision drilling 
or reaming of several holes simultaneously. Unique facilities like 
this, many of them Alco designed, enable Alco to fabricate depend- 
able, profit-building answers to toughest processing problems. 

1954--PerroLeuM REFINER 
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PRIMARY AND ATMOSPHERIC TOWER CONDENSERS, plus 
stabilizer condenser, naphtha cooler, kerosene and diesel oil ex 
changers, are among the many Alco units at Canadian Oil 
Refineries’ new $23,000,000 plant at Sarnia, Ontario. This plant 
produces more than 115,000,000 gal. of gasoline annually, claims 
first catalytic reformer in Canada. 


Let Alco facilities and experience produce profit-building answers 
to your processing problems. Contact your nearest Alco Products 
sales representative today. Offices in Dunkirk, New York, Chicago, 
Los Angeles, Kansas City, Houston, Tulsa and Beaumont. 


ALCO 


ALCO PRODUCTS DIVISION 
AMERICAN LOCOMOTIVE COMPANY « DUNKIRK, NEW YORK 





Send for yeur copies teday! 


Metallic Sodium is manufactured by 
National Distillers Chemical Co. 
at Ashtabula, Ohio and sold by: 


USTRIAL CHEMICALS Co. | 


Divisions of National Distillers Products Corporation 
120 Broadway, New York 5, New York Branches in all principal cities. 
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One source... 


for all your alloy steel plate, 


\LOY steels 
US'S CARI 
an be met with f\at-rolled 
requirements ¢ 
All these " . " 


or 

‘iner Special vel” 
ef .-° 

Quenched ond Temper 

Anne! 
gpheroidiz® 
Normalized 
Stress Relieved 


Anneoled 


Hot Rolled 
straight Lengths 
led 
nual or Leveled 
Gos or specie! Cures 


pickled 
Sond Blasted 


Ons  nadiend oo OO toa 
For 


Gro Sise 


UNITED STATES STEEL CORPORATION, PIT; SBURGH COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
EWNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. -° UNITED STATES STEcL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


NITED STATES STEEL EXPORT COMPANY NEW YORE 


Carilloy Steels 


—_— 





ELECTRIC FURNACE OR OPEN HEARTH 


COMPLETE PRODUCTION FACILITIES IN CHICAGO OR PITTSBURGH 


UNITED STATES oa 2m! 


Sheet and strip! 


USS CARILLOY 
steels 


@ Glance down the accompanying list 
of qualities, treatments, conditions and 
specification requirements that can be 
furnished in USS CariL.oy plate, 
sheet and strip. This is the widest selec- 
tion of flat rolled Alloy Steel products 
you can secure from any one producer. 
Our unmatched mill flexibility and size 
range enable you to order anything 
from a razor blade strip to a plate for a 
battleship. This streamlines your pur- 
chasing, assures consistent quality and 
simplifies your manufacturing prob- 
lems. Making United States Steel your 
source of supply gives you access to 
expert metallurgical assistance. 

Any time you have a metallurgical 
or fabricating problem, call in a United 
States Steel Service Metallurgist. He 
has an extensive knowledge of all types 
of Alloy Steels and can help cut costs 
by offering suggestions to assist your 
engineering and production people. 

It will pay you to investigate our 
facilities—submit your inquiries to our 
nearest sales office, or send the coupon 
below to United States Steel Corpora- 
tion, 525 William Penn Place, Pitts- 
burgh 30, Pa. 


poco co oo - 


United States Steel 
Room 4224, 525 William Penn Place 
Pittsburgh 30, Pa. 
(] Please send my free os of 
our booklet, “STEELS FOR 
t~LEVATED TEMPERATURE 
SERVICE.” 
() Have your representative call. 
Name 
Company 


Address 


City. 

















K 2 M introduced 
the molded diaphragm 
.- WHY? 


Unlike many conventional control valve diaphragms, 
K & M contour molded diaphragms maintain a 
constant effective area throughout the entire range of 
valve stem travel. Control variations are transmitted to 
the K & M inner valve without distortion for more 
accurate, more reliable flow regulation. And, with less 
possibility of any binding and sticking whatsoever. 


Furthermore, the effective area of the K & M contour 
molded diaphragm is particularly large. This 

greater area, combined with long stem travel, enables 
K & M Diaphragm Motors to provide virtually the 
highest “power factor” available. Thus, not only 

is the inner valve positioned more accurately, but 
sensitivity of response is also increased. 





To assure long term service under the toughest 
operating conditions, all K & M diaphragms are molded 
of tough, inert neoprene and fabric reinforced. 


In addition to contour molded diaphragms, K & M 
Control Valves incorporate other unique operating 
advantages, such as all steel topworks construc- 

tion with open-yoke design, and the two-bolt 

patented continuous seal method for positive 
diaphragm casing closure. 


WRITE FOR YOUR COPY of the new K & M Valve 
Engineering Data Catalog, Bulletin CV53. 

NEW .. . Valve Size Slide Rule Calculator 

with LOW FLOW DATA. 

Available upon request. 








MUELLER, INC. diaphragm control valves 


64 Genung Street Valve Makers 
Middletown, New York Since 1879 
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CHEAPER THAN METALS 
SIMPLER THAN WELDING 


SURER THAN ALLOYS 


L g Se wer ae: = 2 ae 
REFINERY CORROSION PROTECTION 


The cost of Kontol corrosion protection, when compared 
with the costly metals it protects, is negligible. In addi- 
tion, the detergent properties of Kontol promote cleaner 
operating units. With clean equipment, the gains in oper- 
ating efficiencies accruing from efficient heat exchange and 
smooth flow are a considerable economic factor. 


VAPOR LINES 


fils 


Kontol is easily injected into a refinery system — all that 
TOWERS 


is required is a conver’ onal chemical pump and small 
reservoir for the chemical. Compare the cost of Kontol 
protection with the cost of shutting a unit down, cutting 
corro’ ‘ed equipment out, welding replacements in! 


w 
- 
v 
- 
o 
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While the use of alloys will aid in the combatting of 
corrosion, in very few instances are they a cure-all. 
Kentol is effective in protecting metals against attack by 
organic and inorganic acids, brines, hydrogen blistering 
and hydrogen embrittlement. It adsorbs readily to steel, 
nickel and stainless alloys of steel, brass, admiralty 


and monel. 
CONDENSERS 


For complete information, call or write to 


TRETOLITE COMPANY ACCUMULATORS 


A DIVISION OF THE PETROLITE CORPORATION 
SAINT LOUIS 19, MISSOURI * LOS ANGELES 22, CALIFORNIA 
Chemicals and services for the petroleum industry 
DEHYDRATING * DESALTING * CORROSION INHIBITING * SCALE PREVENTING — 3 
REFLUX SYSTEMS 


PARAFFIN REMOVING * WATER DE-OILING 
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Some of your most frequently asked questions concerning the dehydration of natural gas are an- 
swered here. For additional information on other specific drying problems, write to ALUMINUM 
COMPANY OF AMERICA, CHEMICALS Division, 717-a Alcoa Building, Pittsburgh 19, Pennsylvania. 


What are the recommended minimum and marimum 
velocities through beds of Activated Alumina? 


There is no minimum velocity for best operation 
through a bed of Activated Alumina. As gas velocity 
approaches zero, sorptive capacity will approach the 
marimum under static conditions. The rough figure 
for maximum velocity, based on field experience is 
40 ft./min. at about 1000 psi. At pressures approach- 
ing 3000 psi., this maximum velocity should be 
reduced to the order of 20 ft./min. 


Big 


What is the lowest vapor content that can be 
obtained safely and consistently with Activated 
Alumina? 


Dew points as low as -100° F have been attained 
using F-type Activated Alumina. Under high pres- 
sure operation, dew points in the range of -30° to 
-40° F are most commen and are usually sufficient 


to do the job. 


How do you determine when the Activated Alumina 
should be dried? 


In a vertical dehydration tower, the adsorption front 
will move through the bed as in ion-exchange type 
reactors. When the water reaches the exit end of the 
bed, a ‘break-point’ occurs and the exit dew point 
of the gas begins to rise. Sometime during this rise, 
depending on the dryness of gas required, reactiva- 
tion of the bed should be started. In the field, it is 
often desirable to set up definite times for reactiva- 
tion without determining this exit dew point from 


the bed. 
sh 


How thick should the beds of Activated Alumina be? 
What is the best way to retain the Activated 
Alumina in a vessel? 


The thickness of the beds is determined by the . 


required time of operation after the cross-sectional 
area has been decided upon. Many vertical units 
have been built with a bed depth of three to four 
times the tower diameter, although this is by no 
means critical. The Activated Alumina can be re- 
tained in the tower by a heavy bar-type screen to 
support the weight, in conjunction with a finer 
screen, small enough to retain the individual parti- 
cles. Balled Tabular Alumina forms a very effective 
hed support. Two sizes of these balls, the smaller on 
top of the larger, have been used very effectively 
as a bed support, giving a relatively small pressure 
drop and eliminating any screen blinding. 


ALCOA 


What is the minimum contact time between the gas 
and Activated Alumina? 


The contact time between the gas and the Activated 
Alumina depends on the amount of dryness required, 
It can be as small as one second in shallow beds 
where extreme dryness is not required. In many 
vertical dehydrators, the contact time may be as 
long as 50-60 seconds. 


How do you determine the size of unit to use for a 
given volume of gas? 


The size of unit can be determined by fixing a value 
for linear velocity through the bed, and thus, from 
the total volume of gas to be dried, determine the 
cross-sectional area of the bed. Temperature and 
pressure conditions of the gas will determine the 
total amount of water which must be removed. 
Capacity figures for the desiccant at the proposed 
conditions of the operation will then give the total 
amount of desiccant required. Length of bed can 
easily be calculated, knowing the volume and cross- 
sectional area. 


At what temperatures is the Activated Alumina 
most efficient in removing water vapor from the* 
gas? Through what temperature range can the 
Activated Alumina be used safely? 


Activated Alumina and all other desiccants will 
perform most efficiently at lower temperatures. At 
temperatures as high as 140° F, the sorptive capacity 
will be several per cent lower than at 80° F. We 
have found in recent laboratory tests that all desic- 
cants are adversely affected by the same percentage 
when raising the temperature from 86° F to 122° F. 
However, Activated Alumina will remove some 
water from saturated gas as high as 200° F. 


* Registered Trademark 
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ACID CORROSION IN REFINERIES 
CONTROLLED WITH POLYRAD 


New Chemical Inhibitor Also a Detergent 


Internal corrosion and plugging of 
refinery equipment are controlled with 
Polvrad 1LL1L0-A, a new inhibitor de- 
veloped by Hercules researeh, Now in 
use in a number of refineries, Polyrad 
helps maintain throughput, increases 
heat transfer, reduces metal loss, and 
cuts shutdown time and repairs. 

Polvrad is a derivative of an organic 
amine. Its chemical nature is shown 
above. When injected into refiners 
equipment, it forms a molecular film 


that shields metal surfaces from hy- 
drogen-ion attack by organic and in- 
organic acids, 

Polyrad 1110-A, used in refinery 
equipment, is unique in that it has a 
detergent action. [t loosens iron sul- 
fide and other scales, permitting them 
to be dispersed in the fluid stream and 
removed at the water separator or 
product receiver, 

This new inhibitor is designed to 
function efficientl) under acid con- 


Vaval Stores Department 


HERCULES POWDER COMPANY 


976 Market Street, Wilmington 99, Del. 
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ditions. For example, at low concen- 
trations it gives better than 99 per 
cent protection to mild steel immersed 
in strong hydrochloric acid. It can 
also be used in conjunction with am- 
monia or other alkalies. Polyrad has 
proved to be effective up to SOO°F, 
Polvrad TLLO-A is readily available. 
Stocks are carried at convenient lo- 
For 
Pech- 


cations for prompt) shipment. 
further information, send for 
nieal Servier Bulletin’ No. 189. 


POLYRAD 


A Hercules Rosin Amine Derivative 


NAS? 
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AT THE DIAMOND “'M”- 
SHARON RIDGE GASOLINE PLANT 
SCURRY COUNTY, TEXAS 


16,080 Cooper-Bessemer Horsepower 


e As shown opposite, modern Cooper-Bessemers team up ie) °4 PROCESS 


to meet over-all power requirements at the Diamond “M” 
- Sharon Ridge Gasoline Plant, Scurry County, Texas. 
This plant now has twelve 1100 HP GMV's, each equipped 


. P P Above: Some of the Cooper-Bessemer GMY's, 
with three compressor cylinders for 3-stage compression now totaling 12,200 compressor horsepower, in 
the Diamond “M"— Sharon Ridge Gasoline 
to 525 psi. Plant, Scurry County, Texas. Below: In this 
same plant 6 long-lived Cooper-Bessemer 375 
horsepower gas engines drive generators for 

oll electrical power requirements. 


The companies participating in the Diamond “M” have 
had broad experience with GMV qualities — in other ; 
gasoline plants, in major chemical plants and wherever 
large scale compressing demands continuous, low-cost per- FO R EL ECTRIC 
formance. That's one reason — experience — why GMV's 


were picked for this jointly owned operation. 


If your plans call for compressor service, power genera- 
tion or both, check with the nearest Cooper-Bessemer office 


on modern units that will keep your costs at a minimum. 


Bradford. Pa 


fashington, | 


COMPRESSORS-GAS ENGINES -DIESELS 


n Fran Cal iston, Dallas. Greggton. Pampa and Odessa, Texas 
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by Cooper-Bessemer 


MOUNT VERNON, OHIO AND GROVE CITY, PENNA. 
Tulsa Shreveport St. Louis Los Angeles Chicago 








.. ready to tackle 
any sorptive-mineral job 
that comes along... 


ATTAPULGUS Fullers Earth 
POROCEL Activated Bauxites 


ADSORBENTS 


There’s an Attapulgus or Porocel adsorbent to fit your process 
technique for removing odors, colors, tastes, moisture, acids, 
sulfur, fluorides and unsaturates from process liquids or gases. 
Materials treated in principal applications are: motor oils and other 
lubricating, specialty, and technical oils; petrolatums and waxes; 
aviation and motor gasoline stocks; kerosene; diesel and heating 


oils; chemicals and petrochemicals. 


CATALYSTS, CATALYST CARRIERS 


Our sorptive minerals are recognized standards in desulfurization, 
reforming and isomerization systems—catalytic removal of unsatu- 
rates—conversion of sulfides tc elemental sulfur—fluid catalyst appli- 
cations—as catalyst carrier in copper sweetening processes. 


DESICCANTS 


We offer a wide range of reliable, thoroughly proved desiccants for 
drying air, hydrogen, carbon dioxide, hydrocarbon liquids and gases. 


SPECIAL GRADES 


Mine and plant facilities permit prompt and economical production 
of grades meeting individual customer specifications. Our labora- 
tories and technical staffs are ready to assist in research, develop- 
ment, design and operating problems. Your inquiries are invited. 





ATTAPULGUS OP iorrcrition'* +> POROCEL conrorarion 


Dept. W, 210 West Washington Square, Philadeiphia 5, Pa. 
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Replace Still Convection Surfaces... 


Wherever 


You 
Burn 
Fuel, 
You 

Need 


LJUNGSTROM 
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with o LAUNESOM 
Air Preheater 


In purchasing new equipment or modernizing existing equipment — one 
way to save impressive amounts of capital as well as operating expense 
is to design for a Ljungstrom Air Preheater. 


Because the Ljungstrom promotes such greatly increased heat liberation 
in the furnace, the convection bank of oil tubes can generally be 
eliminated from the design. This can in itself more than pay the cost of 

the Ljungstrom installation. 

Add to this the proved fuel savings ... the higher product quality... 
greater throughout possible with a Ljungstrom -- and you will see why the 
Ljungstrom is an eminently practical piece of equipment to be 

considered wherever fuel is burned. 

In these days of high fuel costs and skyrocketing dernands for 
petroleum products, every refinery should consider a Ljungstrom whenever 
equipment is being purchased or modernized. Call or write 
The Air Preheater Corporation for complete details. 


THE AIR PREHEATER CORPORATION 
60 East 42nd Street. New York 17, N. Y. 
REFINER 





Here’s SK’s NEWEST DESIGN 
for Rate-of-Flow Measurement— 
the SAFEGUARD ROTAMETER 





As an answer to industry’s increasing 
demands for safety and convenience in 
rate-of-flow measurement of liquids 
and gases, SK has designed its 
newest Rotameter—the Safeguard 
Rotameter. 


This Rotameter has specific applica- 
tion for measurement in the higher 
temperatures and pressures of mod- 
ern process technology, or where 
dangerous or valuable liquids and 
gases are being used. 


FOR SAFETY: 


The completely enclosed steel meter 
case has detachable safety glass win- 
dows, protects the metering tube from 
external shock, and also protects the 
operator if accidental tube break- 


age occur®rs,. 








FOR CONVENIENCE: 


Wider front and rear sight glass win- 
dows give maximum visibility. The 
detachable metal reference scale can 
be supplied in either units of flow or 
in millimeters for use with calibra- 


tion charts, as desired. 


Extreme construction rigidity gives 
precise end fitting alignment, elimi- 


nates pipe stresses on the tube. 


Can be adapted for remote record- 
ing and controlling of fluid rate 


of flow. 
Write for full information, including 
sizes and capacities, on this newest 


Rotameter design. 
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Custom built electrostatic units engineered by Howe-Baker (oe L3 
have the “bugs” removed before each design leaves the — 


drawing board. That's why refiners using Howe-Baker instal- 


lations on three continents are getting trouble-free operation OUT OF 
in treating over 1,000,000 barrels of crude oil per day. 


SPECIALISTS IN PETROLEUM EMULSIONS DESALTING 


EQUIPMENT 


THE HOWE 
BAKER CORP. 


ESPERSON BUILDING * HOUSTON 2, TEXAS 
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How to expand your Stainless Steel stock 
—at no extra cost to you! 


Why carry a big inventory of stainless steel to be sure 
you always have the exact type, grade, and size on hand? 
It's a practice that ties up working capital and floor space 
—increases payroll and overhead. 

Let us carry your stainless steel stock in our warehouses. 
Let us show you service that's practically as fast as get- 


ting the stock from your own racks. You can count on 
Metal Goods Corporation to give you the convenience 
of your own stockroom plus the completeness of large 
warehouse stocks of stainless located in the Central 
South, Southwest, and Rocky Mountain regions. And 
all this without the cost of carrying any stainless in 
stock yourself! 


Call the nearest Metal Goods Corporation representative today—he's ready to help you. 


ATION 


OFFICES AND WAREHOUSES 


St. Lovis 15, Missouri 
5239 Brown Avenue 
Nelvon Ll. Hower 

Phone GOodtellow 1234 


Kansas City 16, Mo 
1300 Buttington 
frank D. Hogan 
Phone NOrctay 3516 


Dallas 9, Texas 

6211 Cedar Springs Rd 
ram D Hodgdon 
Phone Elmhurst 3271 


Tulsa 3, Oklahoma 
302 North Boston 
Scott J. Harrison 
Phone. 4.4101 


Denver 2, Colorado 
2425 Walnut Street 
Neal Dehn 

Phone, AComo 5891 


Houston 3, Texas 
711 Milby Street 
Harris T. Gregg 
Phone CEntrai 8881 


New Orleans 12, lo 
432 Julia Street 
Cort Tl. Wedemeyer 
Phone CAnol 7373 


Also distributors of aluminum, brass, copper, nickel*, 
monel*, inconel*, and steel. 


SALES SERVICE OFFICES 
Wichita, Kansas 

2200 East Centrai 

Ray Noller 

Phone: AMherst 7 892! 


Decatur, Illinois 
1305 West Sunset 
Arlie W. Tempe! 
Phone. 8.1314 


Beaumont, Texas 

238 Bowie Bidg 

lee T. Dodson 

Phone: 4-7536, 4 7537 


Sen Antonio, Texas 
2012 Alemo Nati. Bidg 
Charles |. MacKenzie 
Phone: GArfieid 3161 


GENERAL OFFICES: ST. LOUIS 15, MISSOURI 


rv hie f, 


a" a a aw 





713 Columbian Mutual 
Tower Bidg 

Robert W. Downs 

Phone: 5-8721 


Fort Worth, Texas 
3821 Carotyn 

John M. Turbitt 
Phone. FOrtune 4369 


FOrtune 532¢ 


Corpus Christi, Texas 


Room 301-02 Wilson Bicy 


Roy D. Bagoiey 
Phone: 4.0366 


781 Raymond Road 
George E. Akerberg 
Phone: 5.2711 


Omaha, Nebraska 
3515 No. 67th Avenve 
Cc. M. Cooley 

Phone: WAinut 1112 


Bettendorf, lowa 
P.O. Box 181 
Horry Ll. Newton 
Phone: 5-1232 
Des Moines, lowa 
2600 Woodland 
W.P. Crowley, Jr. 
Phone 4.9923 


* Not stocked in St. Lovis and Kansas City 





LOW MAINTENANCE COSTS AND EXCELLENT STEAM ECONOMY are obtained from this Worthington 
high-speed turbine, one of two used to drive centrifugal blowers in this up-to-date refinery installation. 


rpm steam turbines operate 
on only 19 pounds inlet pressure 


Worthington high-speed units at a Gulf Coast refinery 
drive centrifugal blower in cat cracker 


© Steam at a pressure of 15 pounds is all it takes to various governing arrangements allows precise control 
power the two high-speed Worthington turbines that under all operating conditions. 
drive centrifugal compressors for the refining process in Remember, the engineering of the drive is just as im- 
a cat cracker at a large Gulf Coast refinery. portant as the engineering of the compressor or blower. 
Worthington steam turbines are ideally suited for Worthington's long experience in compressor-drive en- 
blower or centrifugal compressor drives, since they are gineering is your assurance of getting exactly the right 
built in all sizes and speeds for the most economical unit type and size drive for your needs. Write today for 
performance. There's no need for costly speed increas- Bulletin 1966 to Worthington Corporation, Steam Tur- 
ing gears, either, and the turbine’s adaptability to bine Division, Wellsville, New York. 


WORTHINGTON 


Sa 4), r= 
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A GREAT TEAM IN STEAM 


Single-Stage , Multi-Stage , Turbine-Generator | Feed Water Boiler Feed 
Turbines Turbines Sets Heaters ; Pumps 


7.3.5 


Surface 
Condensers 
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How much of your active 
B scatalyst is lost because 
=gof particle size? 
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A How many of your 
\ difficulties can be attributed 
sto coarse catalyst? 
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n outstanding characteristic 
of DAVISON’S M-S’ catalysts 


are their narrow range of particle size distribution. There is a minimum of 
fines—a minimum of coarse. This is important to you! 

The fines in your fresh active catalyst may be lost because the unit is 
unable to retain them. Coarse catalyst has an adverse effect on catalyse 
circulation . . . bed density . . . regeneration . . . fluidization. 

Here are typical production analyses of Davison M-S Catalysts. One of 
these grades should fit into your operations. For helpin selecting your catalyst 
or other information call your Davison Ficld Service Engineer or write. 


KEEINER 

















Here’s something of real value to every Employer of labor 
in Texas...the EMPLOYERS’ HANDBOOK. It has been 
prepared specifically to explain in clear terms the Texas 
Workmen’s Compensation Act, and the Employers’ responsi- 
bilities in complying with the Act. The following informative 


it, ‘ subjects are covered: 
Coidéti™ @ What you need to know about the Act 


@ What the Act requires of you as an Employer 


PREVENTION Sz: 
© Medical and Hospitalization benefits due injured employees 


@ Money benefits due injured employees 
¢ Benefits due in fatalities 


F AGS e Administration of the Act 


We feel certain you will find this 28-page illustrated booklet 
very helpful. Simply request the nearest Texas Employers’ 
office today to furnish you with your free copy of the 
EMPLOYERS’ HANDBOOK. 





Largesd Writer of WORKMEN'S COMPENSATION INSURANCE «: Texas 


mm TEXAS EMPLOYERS | 





HOMER R. MITCHELL, Chadroman of the Poard A. F. ALLEN, President 
INSURANCE ASSOCIATION 
Service Offices ABILENE @ AMARILLO @ AUSTIN @ BEAUMONT @ CORPUS CHRIST! @ DALLAS @ EL PASO 


FORT WORTH @ FREEPORT @ GALVESTON @ HARLINGEN @ HOUSTON e@ iUBBOCK @ MIDLAND HOME OFFICE - DALLAS. TEXAS 
ODESSA « PORT ARTHUR © SAN ANGELO @ SAN ANTONIO @ SHERMAN @ TYLER @ WACO © WICHITA FALLS : 
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HUDSON 


UNITS 
FOR OIL REFINERY PROCESS COOLING 


In this modern South Texas Refinery 80° of the unrecovered heat 
from the topping unit is dissipated directly to the air thru Hudson 
Solo-aire exchangers. The use of Solo-aire units for air-cooling all 
streams leaving the topping unit, including residuum at about 600 
Units pictured below — F, obviates the circulation of about 7000 gallons per minute of cooling 

are used for condensing ae , acs 
and cooling water, and eliminates maintenance expense due to scale deposition 
and corrosion usually encountered in water cooling of high tem- 

perature streams. 
GASOLINE Hudson Solo-aire units, equipped with HUDSON HY-FIN bi- 
metal tubes « ve designed for refinery services, incorporating 
features to assure uninterrupted performance with low 
KEROSENE operating and maintenance costs. 


NAPHTHA 


BURNING OIL 


RESIDUUM 


ENGINEERING CORPORATION 


FAIRVIEW STATION @ HOUSTON, TEXAS 











For more than two decades HUDSON personnel have devel- 
oped equipment for heat recovery and heat dissipation. 
Present day HUDSON cooling equipment has been evolved 
through the years by constant improvements in design and 
fabrication. 


rs _ « > 


i 
oe 
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TOWERS 


olor Te: 


COOLING TOWERS 


Beauty and utility have been successfully combined in the 
HUDSON “TP” design. These Top Performance cooling 
towers embodying new but proven advancements in water 
cooling design, result in lower installation and operating 
costs for a given guaranteed performance. 


SOLO-AIRE EXCHANGERS 

HUDSON Solo-aire exchangers for jacket water cooling. gas 
cooling, steam condensing and hydrocarbon vapor condens- 
ing have found wide use, particularly where suitable cooling 
water is impossible or expensive to obtain. Even where ade- 
quate quality and quantity of water is available there are 
conditions under which these units have marked advantages 
over alternative cooling methods. Designs are available for 
pressures up to 5,000 pounds per square inch, 


COMBIN-AIRE UNITS 


By combining in one structure Solo-aire units with a cool- 
ing tower, HUDSON originated the Combin-aire unit. In hot 
weather, air before use in the Solo-aire units, is contacted 
with water to reduce both air and water temperature. In 
cold weather, water use is unnecessary. This device makes 
possible the use of air for low temperature cooling. allows 
use of untreated water. minimizes water consumption, and 
results in capital and operating savings. 


AUTO-VARIABLE PITCH FANS 

The latest in a long list of Hudson innovations. The auto- 
variable pitch fan controls cooler outlet temperature 
through auiomatic change in fan blade pitch, which in turn 
changes air volume across cooler tubes. Outlet temperature 
is closely controlled, and in a typical case horsepower con- 
sumption over the year is reduced seventy percent as com- 
pared with fixed pitch fan operation. 


ATMOSPHERIC SECTIONS 
These units are for yse where water serves as cooling 
medium. They may be mounted vertically or horizontally, 
under cooling tower or submerged in water. 


MB 


ATMo 
UNDIVIDED RESPONSIBILITY—Complete integration of facilities 
in selection, design and manufacture of cooling towers, 
water cooled atmospheric sections, and air cooled 
exchangers results in cooling systems of minimum 


first cost, minimum operating cost, and in undivided 
responsibility. ENGINEERING CORPORATION 
FAIRVIEW STATION © HOUSTON, TEXAS 





WALWORTH 
Lubricated 
| Plug Valves 


for TOUGH assignments 


where tight shut-off... 


and easy operation 


are “MUST. 44 





soe 


For handling petroleum products, natural or 
manufactured gas, acids, alkalies, solvents, 
slimes, slurries ... in fact for almost any 
hard-to-handle liquids —there’s a Walworth 
Lubricated Plug Valve designed for the job. 





Walworth Lubricated Plug Valves 
Offer These Advantages 


Easy to operate, tight sealing, resistant to 
© Complete surrounding of ports with resistant wear and corrosion, Walworth Lubricated 
lubricant affords positive seal against leakage. Plug Valves assure long years of dependable 


, , service at low operating cost. 
e Lubricant grooving system assures ease of oper- service at low operating cost 


ation — tight shut-off — greater protection against Walworth Lubricated Plug Valves are 
corrosion. available in sizes 1” to 26” for pressures 
e Body and plug fully protected by lubricant from from 175 to 5,000 psi., and for vacuum re- 
attack by line fluids. quirements. For full details—prices, sizes, 
© Quarter turn opens or closes valve. dimensions, and other pertinent data, see 
your Walworth distributor or write to: 


WALWORTH 


valves e fittings e pipe wrenches 
60 EAST 42nd STREET, NEW YORK 17, N. Y. 


e Made in a complete range of sizes ¥2" to 25” 
and for pressures from 175 to 5,000 psi., and for 
vacuum requirements. 











DISTRIBUTORS IN PRINCIPAL CENTERS THROUGHOUT THE WORLD 
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AMERICAN TEMPERATURE REGULATORS 


The temperature of this oil treater is constantly maintained within prescribed 
limits. Such safe, dependable service is assured by the self-operated, precision- 
built American Temperature Regulator. A turn of a conveniently placed adjust- 
ment nut sets the temperature. And, to duplicate any setting easily and quickly, 
a scale is mounted on the Regulator frame. Between the bellows and adjusting 
spring is a safety spring that protects the Regulator if the bulb is accidentally 
subjected to excessive temperature. Damage and disturbance of the set tem- 
perature are prevented by heavy armor that safeguards the capillary tubing 
and seamless bellows. 

American Temperature Regulators give positive temperature control of oil, 
water, steam and other media—help maintain product quality and reduce costs. 
Sizes range from %” through 4”. Two types of valve action available: direct 
action for use in heating processes; reverse action for application in cooling 
processes. Both types are ruggedly constructed, efficient and dependable. Bulletin 
112 contains complete data, including selection tables. To be certain of safe, 
economical processing, let your nearby American Instruments Distributor help 
you choose the right American Temperature Regulator for your needs. 


PERSONAL SERVICE is the policy of your Industrial Supply Distributor. 
He stocks Manning, Maxwell & Moore and other products in types and 
sizes you need to avoid delays and inventory costs. 


AMERICAN INDUSTRIAL INSTRUMENTS 


I] 
ae "a produce of MANNING, MAXWELL & MOORE, INC. stratford, connecticut 
iM! 

Te 


Axsnma. 


MAKERS OF ‘AMERICAN’ INDUSTRIAL INSTRUMENTS, ‘HANCOCK’ VALVES, ‘ASHCROFT’ GAUGES, ‘CONSOLIDATED’ 
SAFETY AND RELIEF VALVES, AIRCRAFT PRODUCTS. BUILDERS OF “‘SHAW-BOX'’ AND ‘LOAD LIFTER’ CRANES, ‘BUDGIT’ 
AND ‘LOAD LIFTER’ HOISTS AND OTHER LIFTING SPECIALTIES. 


3 
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Top Refiners demand 
Top Quality Chemicals.-.- 
—they — SOLVAY 


QUALITY —The nation’s finest refiners know 
they can always count on soLvay for purity 
that never varies . . . purity that meets the 
highest standards. And you get sOLVAY’s high 
quality—at no increase in price! 


DEPENDABILITY —soLvay is America’s lead- 
ing producer of alkalies and associated 
chemicals—with over 70 years of know-how 
and the world’s finest production facilities! 
And to assure prompt delivery of any size 


SOLVAY, 


VW 


Soda Ashe Snowfiake® Crystals * Potassium Carbonate « Calcium Chloride 
Sodium Bicarbonate « Ammonium Bicarbonate ¢ Cleaning Compounds 
Caustic Potash ¢ Sodium Nitrite « Ammonium Chloride « Chlorine « Caustic 
Soda * Monochlorobenzene « Para-dichlorobenzene « Ortho-dichlorobenzene 
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* SODA ASH 
* CAUSTIC SODA 
* CAUSTIC POTASH 


(Flake-Small Flake-Solid-Liquid) 


* CALCIUM CHLORIDE 
* SODIUM NITRITE 


order—so.vay has plants and over 200 local 
stock points that are strategically located to 
serve every section of the country—quickly 
and efficiently! 


SERVICE —SOLVAyY’s 13 branch offices with 
their organization of trained field representa- 
tives are staffed with men who have had 
many years of industry-wide experience to 
give you the close, personal attention that 
best fits your individual needs! 


SOLVAY PROCESS DIVISION 


] Allied Chemical & Dye Corporation 
Ve a | 61 Broadway, New York 6, N. Y. 

J BRANCH SALES OFFICES: 
Boston + Charlotte - Chicago + Cincinnati - Cleveland + Detroit « Houston 
New Orleans + New York + Philadelphia + Pittsburgh + St. Louls « Syracuse 








“Wolverine condenser tubes give you double pro- 
tection. 


Wolverine condenser tubes of copper and copper 
base alloys contain both arsenic and phosphorous— 
two of the best inhibiting agents that could be added 
to condenser tube alloys as protection against de- 
zincification. 


As you know, phosphorous is the best possible densi- 
fier of metal. It mokes molten copper more fluid, and 
the resulting castings more sound and free of undesir- 
able porosity. Arsenic, in itself a good inhibitor, is 


also added. 


It adds up to double insurance or double protection 
by assuring a sound tube and resistance against 
dezincification. 


Before retubing is necessary, write for Wolverine’s 
new Condenser Tube Book. It’s packed with informa- 
tion on sizes and alloys. 


eriSHEo 


WOLVERINE TUBE DIVISION sf; 
We of CALUMET & HECLA, INC. 


Manufacturers of Quality-Controlled Tubing 
1437 CENTRAL AVENUE © DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Saled offices ia Priocipal Cilias 
EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, NY. 
VerkoteumM REEINER-—I ol. 33, No. 1 





WHERE 


CORROSIVE 
CONDITIONS ARE NOT 
SEVERE... 


The ideal tubing to use in your heat exchangers 
and condensers is Wolverine Electric- Welded 
Steel Tubing—for three reasons: 1) its low 


cost, 2) its long life, 3) its ready availability. 


Where corrosion is not a major problem, this 
tubing can be used at higher temperatures 
than most nonferrous tubing. Its principal ap- 
plication is in the handling of industrial waters 
used for cooling purposes, neutral and alka- 
line solutions, and various chemicals of a 


non-corrosive nature. 


Wolverine welded steel condenser tubes are 
particularly efficient in installations of con- 
densers and heat exchangers in oil refining. 


They are easy to fabricate. 


The tubes are made to A.S.T.M. heat ex- 
changer specification A 214-51T and to Gov- 


ernment specifications, in sizes up to 2” O.D. 
They are available in straight lengths up to 
and including 30 ft.; longer lengths on special 


order. 





Here's another 

great convenience 

for you—Wolverine 

Electric-Welded Steel 

Tubing con be furnished in U-bends to your 
specifications in a new expendable box 
type pallet. Delivered to you in this new 
pre-arranged package, Wolverine Electric- 
Welded Steel Tube has the plus value ad- 
vantages of decreased installation and 
handling costs; decreased unit costs by 
eliminating one tube sheet; and a reduction, 
by one-half, in rolling-in operations. 


Individual tube bends take care of differen- 
tial expansion, eliminating floating head 
problems. 











Send for a copy of our new Electric- Welded Steel 
Tube catalog giving you much helpful information. 


WOLVERINE TUBE DIVISION 


of CALUMET & HECLA, INC. = 


Manufacturers of Quality-Controlled Tubing 
1437 CENTRAL AVENUE ¢ DETROIT 9, MICHIGAN 


Plants in Detroit, Mich. & Decatur, Ala. Saled offices is Principal Cilies 


EXPORT DEPT., 13 E. 40th ST., NEW YORK 16, N.Y. 
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Where Does It Hurt? 


Throughput off . . . maintenance rising 

. costs up—where do you want the 
bandage? If the problem’s in your 
equipment, see what you think of this 
approach. 

A refinery wanted to cut cost of both 
distillation of sour crudes and produc- 
tion of lube fractions. The aim: Peak 
yield from sour crudes containing sul- 
fides and organic chlorides . . . elimina- 
tion of need for “‘select’’ crudes. The 
answer? Five clad steel combination at- 
mospheric-vacuum distillation units 
providing maximum processing control. 

These units assure peak yields with 
maximum efficiency and minimum 
equipment cost, through an intimate 
mixing of crude vapor with internal re- 
flux oil as it comes through the caps. 
Vacuum operation reduces distillation 
temperatures to a minimum to avoid 
cracking and to produce fractions with 


good flash-viscosity relationship. Clad 
steel construction most economically 
combats corrosive effects of high-tem- 
peratures, sulphur, moisture and hydro- 
chloric acid . . . assures long equipment 
life. 

What approach leads to such ad- 
vances? Combined planning by the 
staffs of progressive Equipment Build- 
ers, process engineers, designers and 
materials suppliers. Such builders turn 
to Lukens regularly for its knowledge 
of materials and its wide range of low- 
cost clad steels. 

With new equipment hard to get 
these days, you might want such a 
builder to look into your equipment 
problem. For names of Equipment 
Builders who can help you, write us to- 
day, explaining your problem. Manager, 
Marketing Service, 404 Lukens Build- 
ing, Coatesville, Pennsylvania. 


World's Leading Producer of 


SPECIALTY STEEL PLATE - PLATE SHAPES - HEADS - CLAD STEELS 


LUKENS STEEL 


COMPANY, 


COATESVILLE, PA 
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Photo by Offie lites—Pine Bluff 


Diese! engine shed, St. Louis Southwestern R.R. Co., Pine 
Biuff, Ark. Roof and sides of “Century” Asbestos Corrugated 
Erection Contractor: Mound City Erection Co., St. Louis, Mo 


This new diesel engine shed will serve the 
Cotton Belt Railway for many, many years 

through all kinds of weather with little or no 
maintenance ever required. Such service is to 
be expected of “Century” asbestos corrugated ! 


This lifetime roofing and siding is made from 
asbestos fiber and portland cement, and so 
combines the advantages of both materials. 
It is strong, dense, and tough; will not burn, 
rot, or corrode; is maintenance-free, and 


-_, 


Cotton Belt Railway gets 


long-lived, low-cost shed of 


Ww 
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ASBESTOS CORRUGATED 





never needs protective paint. It is easy to 
handle, cut, and erect, too. 

Best of all, ““Century” asbestos corrugated is 
one of the most economical materials you can 
use—low in application cost, low in mainte- 
nance expense! 

If you are now planning construction for your 
company, find out more about the many 
advantages you get with “Century” asbestos 
corrugated. Write for complete information. 


KEASBEY & MATTISON company - AMBLER + PENNSYLVANIA 


Nature made asbestos ... Keasbey & Mattison has made it serve mankind since 1873 
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Heavy-duty 


@g 


Then refractory walls 

backed up with insulation 
— cut the costs of of still 
installations, When tile are 
shoded by tubes, J wolls 
ore used, 42 wolls are 
specified for exposed wolls 


# 


oil still repairs 


Repairs are made quicker and at a much lower cost 
when oil stills are lined with Bigelow-Liptak walls and 
arches. Because heavy-duty refractories and insulation 
are used throughout, B-L linings stand up under the 
toughest of operating conditions. 


Refinery boilers are enclosed with special applications 
of the same type of construction outlined above. When 
tubes are closely spaced, Bigelow-Liptak’s new tube- 
supported wall is used. Both oil stills and boilers are 
covered with B-L’s casing—TEXAD*. This new covering 
method is weatherproof, looks better, and replaces 
steel plate. 


of moderate temperatures 


Catalogs describing refinery furnaces, the tube-sup- 
ported wall, and TEXAD* are available upon request. 
When the going 1s really Write today 
tough, B.L engineers select 
rugged 7" walls. Unit-sus 
pended 8.1 walls eliminate 
cumulorive loading and 
exponsion. Repoirs are to 
damaged tile, adjacent 
@reos ore untouched 


This pendulum.-type 
Bigelow -Liptok arch 
permits the tile to 
swing freely in four 
directions. There is no 
cumulative loading or 
expansion thrusts 
against side walls 
Arches ore ovailoble 
in any thicknesses, fol 
low any contour. Ra 
dial noses are similar 


Here is ao Bigelow Liptok wall curved 
to fit a 25-foot diameter vessel lining 
tt is bocked up with insulation and is 
hung from modified circulor brackets 
B8-L walls and arches can follow any 
furnace contour 


BIGELOW-LIPTAK 


and Bigelow-Liptek Expert Cerporation 


UNIT-SUSPENDED WALLS AND ARCHES 
Iu Canada: VBigelow-Liptok of Caneda, Lid., Jorente, Ontarie 


ATLANTA o BOSTON » BUFFALO » CHICAGO » CINCINNATI » CLEVELAND « DENVER » HOUSTON © KANSAS CITY, MO. + LOS ANGELES » MINNEAPOLIS - NEW TORK 
PITTSOURGH « PORTLAND, ORE. » ST. LOUIS © ST. PAUL + SALT LAKE CITY o SAM FRANCISCO » SAULT STE MARIE, MICH. - SEATTLE + TULSA + VANCOUVER B.C. 
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This Aloyco 20 valve 
cuts maintenance costs 
in corrosive service 


@ Prevent valve corrosion from eating into your production 
and profits! 

How? Look to Aloyco, the world’s largest specialists in the 
manufacture of corrosion-resistant valves, for the valve design 
and alloy that will give lasting, maintenance-free performance. 

Mechanically, this Aloyco Gate Valve I11-A is evidence of 
the careful attention given every detail of construction that 
marks Aloyco’s complete line. To determine the best mate- 
rials for each specific application, our engineers will be glad to 
pre-test various alloys under your actual line conditions and 
base their recommendations on actual service data. 

If you have a problem of valve maintenance or replacement 
because of corrosion, write to Aloyco’s Corrosion Engineering 
Service about your own valve needs. Or call your nearest 
Aloyco distributor. 


ALOYCO 111-A GATE VALVE A. Rocker type gland ging and guided gland followers. 
z B. Teflon packing for stuffing box (optional). 
Advanced features of these valves increase their €, Gouin Gah, baibcndcndind wee watene. 
corrosion-resistance 


@ Double disk ball-and-socket type wedges are free to rotate and 

are non-fouling in any position to assure pressure tightness on 

both seats. ALOYCO 20 

® Stuffing boxes may be repacked with Teflon or conventional This alloy was specifically developed to provide corrosion- 
packing material even when valve is under pressure and wide open. resistance against a wide range of sulphuric acid concen- 
© Rocker type gland plates and guided gland followers prevent trations and temperatures. 

marring of the stems when repacking. Since its inception, Aloyco 20 has also proved highly 
© Handwheels keyed to yoke-bushings for easy disassembly. effective in handling varied concentrations of sludge acid, 
@ All parts are of corrosion-resistant alloy except yoke-bushings, caustic soda, fatty acids, acetic acid, phosphoric acid, 
nuts and handwheels. Available from 4" to 12". Alloys regularly chlorinated hydrocarbons, and many other process 
stocked are Aloyco 20, 18-8S and 18-8SMo. solutions. 


ALLOY STEEL PRODUCTS COMPANY, Inc. 
1303 West Elizabeth Avenue, Linden, New Jersey 
Plants: Linden, N. J ; Bloomfield, N. J.; Elizabeth, N. J 


DISTRICT OFFICES: 


NEW YORK 1, N.Y PITTSBURGH 22, PA. ST. LOUIS, MISSOURI HOUSTON 6, TEXAS 
350 Fifth Avenve 318 Investment Bidg 1221 Locust St KE tuger Co 

2716 Danville St 
WILMINGTON, DEL ATLANTA, GEORGIA CHICAGO 4, ILLINOIS SAN FRANCISCO, CALIF. 
226 West Ninth St 333 Candler Bidg 332 So Michigan Ave 24 California St 


40S ANGELES 22, CAL. BUFFALO 14, N.Y. 
5442 Jillson St 3053 Main St 
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FLUOR is building 


the world’s largest initial 


eeeeeeeeeeeeeeeseseeeseeeeese 


cooling tower installation 


e power plant itself is the largest 

initial installation inland and is being 
constructed in two sections. The first section 
consists of two units of 100,000 KW each, the 
second section of two units of 156,000 KW 
each. The four Fluor towers shown here (28 
cells) in progressive stages of erection, are 
designed at 36,000 g.p.m. each, with a maxi- 
mum of 42,000 g.p.m. They will service the 
first section of the plant. Design cooling range 
is 14° F with water entering at a temperature 
of 95° F and leaving at 81° F. The design 
wet bulb temperature is 70° F. Heat load is 
1 billion B.t.u./Hr. for the first four towers. 


Each cooling tower is 250 ft. long, 42 ft. 
wide and 37.5 ft. high to the fan deck. Twenty- 
foot, four-bladed fans are driven by 40 H.P. 
motors. Each fan moves 436,000 CFM. Capac- 
ity rating is 144,000 g.p.m. through a low 
pressure water distributing system. A distinc- 
tive feature of these towers is the Fluor- 


designed redwood stack standing 30 ft. high to ° 


minimize recirculation at peak load conditions. 


Ground has been broken for the erection 
of four additional Fluor towers fo serve the 
second section of the plant. Each tower will 
consist of 5 double-cells for a total of 40, with 
water circulation of 136,800 g.p.m. Design 
duty: inlet temperature 101° F, outlet 80° F, 
wet bulb 70° F. Heat load is 1,440,000,000 
B.t.u./Hr. Dimension of these towers: 180 ft. 
long, 66 ft. wide, 45 ft. high to fan decks. Fans 
(18 ft.) will be driven by 40 HP motors and 
each will move approximately 350,000 CFM. 
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These Fluor Counterflo Cooling Towers are now being 
erected in the San Fernando Valley at the site of the 
new 512,000 KW steam-electric generating plant for the 
Department of Water and Power, City of Los Angeles. 
They comprise the largest initial cooling water 
circulating system utilizing cooling towers ever built. 


In addition, an auxiliary system (the bearing 
cooling water) employs a 4-cell Fluor Tower 
with a heat load of 40 million B.t.u./Hr. 


When completed, total cooling water cir- 
culation will exceed 280,000 g.p.m. and will 
circulate over 240 miles of condenser copper 
tubing. Total heat load will approach 22 bil- 
lion B.t.u./Hr. The big jobs can be entrusted 
to Fluor, a firm with 33 years experience in the 
design and manufacture of cooling towers for 
every type of service. For complete details on 
Fluor Cooling Towers, write for the new illus- 
trated bulletin, “Cooling Water for Industry.” 


BE SURE WITH 


THE FLUOR CORPORATION. LTO. new vOnn 


cnicaeo 
LOS ANGELES 22, CALIFORNIA PHILADELPHIA 
TON 


froma an er awe errrveauRran 

five o BAN FRANCIACO 
wOUBTON 
BIRMINGHAM 











When you must have slow speed power, alway: 
consider first MASTER Right Angle Shaft Gearmotor:s 
They're very compact low in cost safe 


and so easy to use 


And nowhere else can you get anywhere near the 
wide’ range of selection that you have in MASTER 
Right Angle Gearmotors. They're available in sizes 
"as to 25 Horsepower for all electrical specifications 
and in splash proof, Talaleli-teMola-b delist tielabtsigeloLMaolar 
struction. Gear reduction ranges up to 430 to 1 wit! 
the countershaft.in either horizontal or vertical posi- 
tions. lo odditicn these gearmotors can be supplied 
with integrally built electric brakes . . . three types of 


variable speed units . . . and with fluid drive units for 


cushioned power. 
i 


Try them ... you'll find they're the horsesense way 
to get slow-speed horsepower. 
‘ 


THE MASTER ELECTRIC COMPANY 


DAYTON 1, OHIO 





you cant beat them 
for compact slo-speed power 











Designed for today's yp service demands 


DROP FORGED VALVES AND FITTINGS 
FOR TOUGHNESS AND TROUSLE-FREE SERVICE 


Drop forged from carbon and alloy steels, Vogt valves, 
fittings and flanges will safely handle liquids and gases 
at high pressures and high temperatures in power 
plants, chemical plants, petroleum refineries, etc. 

The complete line includes flanged, screwed end 
socket weld end globe, gate and check valves—ells, 
tees, and crosses—couplings—bushings—plugs—un- 
ions—flanges and flange unions—and welding heads. 


MODERN STEAM GENERATORS 


Vogt steam generators are designed to give maxi- 
mum rating in @ minimum of space, with high effi- 
ciency and low maintenance expense. Bent tube 
types and straight tube, forged steel sectional 
header types to burn solid, liquid or gaseous fuels 
meet every power, process or haating requirement. 


PROCESS EQUIPMENT FOR 
EVERY SERVICE 


Vogt constructs process equipment in wide variety 
to all Codes. Stills and towers, oil chillers, crystal- 
lizers, heat exchangers, molding machines, etc., 
serve in the manufacture of oils, greases, 100 
octane gasoline, synthetic rubber, chemicals and 
related products around the world. 


SPECIAL MATERIALS COMBAT CORROSION 
AND PRODUCT CONTAMINATION 


Our modern shops produce a wide variety of 
equipment from special metals and alloys to fight 
corrosion and product discoloration or contamina- 
tion. Fabrication procedures insure that corrosion 
resistant properties of welds will match that of the 
materials used to construct the equipment. 


PRODUCTS 


FOR REFINERIES, CHEMICAL PLANTS 
POWER PLANTS AND PROCESS INDUSTRIES 


MORE REFRIGERATION TONNAGE AT LESS COST 


More than 70 years of engineering and manufactur. 

ing experience is incorporated in Vogt refrigerating HENRY VOGT MACHINE CO. 
and ice making equipment. Absorption Systems, LOUISVILLE 10, KY. 

a= pone Systems, and —— ro yew in a 

wide range of capacities serve industrial and pro- BRANCH OFFICES: New York, Philadelphia Chicago, Cleveland 
cessing = on and institutions, here and abroad. $t. Louis, Dallas, Charleston, W. Vo. 
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AEROCAT 


MS SYNTHETIC CRACKING CATALYST 


Among the 97 fluid cat cracking units in operation 
in the U.S. during 1953, some 65 used AEROCAT 
MS Synthetic Cracking Catalyst—for three reasons. 


First, because AEROCAT is the surest, most econom- 
ical means to: 


* high octanes 

* high throughput 

* low CO,/CO ratio in flue gas 

* high iso butane yield 

* excellent heat, steam and sulfur stability 


Second, because Cyanamid — producer of AEROCAT 
and pioneer in microspheroidal catalysts — has the 
research facilities, the technical service staff, and the 
experience required to develop solutions to individual 
application problems. 


Third, because Cyanamid can be relied upon as a 
source of supply. 


If you’re not already a user of AEROCAT (chances 
are 2 out of 3 that you are), contact your Cyanamid 
Technical Service representative soon. He’ll be happy 
to help fey secure the economy and efficiency of 
AEROCAT in your cracking operation. 


And among those who use synthetic catalyst, 
more than 8 out of 10 use AEROCAT. 





es mene 





AMERICAN Ganamid COMPANY 


REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N.Y. 
In Canada: North American Cyanamid Limited, Toronto and Montreol 
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NEW Potash Refining P lants 


Feature Both Sand and Acid Pump Sb y Wilfley 


Wilfley pumps were chosen for new potash refining plants in Carlsbad, New 
Mexico...for efficient, low cost production... for continuous, economical performance 


without attention. 


Wherever installed, these famous pumps—both Sand and Acid—consistently 
increase production and create substantial dollar savings in power and maintenance. 


Individual engineering on every application. Write, wire, or phone for complete 
details. 


* Cost-saving efficiency 


* Stepped-up production : se 


¢ Continuous operation without 
attention 


* Minimum replacement of parts 
* Designed for simple installation 


* Economical pump size for every 
requirement 


yey 29nd p 
-S “~, 


“COMPANIONS IN ECONOMICAL OPERATION” 
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Erkote 3X In 

sulating M 
on th desea 
ese 40,000 barre! sheoahdl 


redu 
ces evaporation losses 





With protective coatings --- 


on-the-job performance 
is what really counts! 


ERKOTE Mastics have a record 
of proven dependability 


In re fineries, in paper mills, in chemical plants --- in every tyPe 
of industry where surface protection js a problem --- ERKOTE 
Insulating and Corrosion Resisting Mastics provide a permanent 
protective coating. They ar bonded to the surface in one seamless 
application that offers unusual resistance to chemicals, corrosive 
fumes and extreme weather conditions. Even under severe ther- 
mal change>- ERKOTE Mastics remain flexible .-- never ary out 


or peel off! 


Erkote 4X Va In addition, we produce our own mastics and paints and furnish 
porseol 


entire our own trained crews to apply and maintain ERKOTE products. 
nr 


on cracking columns 
sitting 
ia 
Erk 
ote 2X Corrosion 


FOR USE WHERE PAINTS FAIL Resisting Mastic protects 


this el 
evated w 
ater tow 
er 


«ss una boas Salih ay .- —_" 
EARL PAINT CORPORATION es ES 
240 Genesee street ° Utica, N.Y. 


One source one responsibility for materials and workmanship! 





Erkdte 3X insulated 


operating equipment Erkote 
2X rust proofs steel support 
5 


Erkote Mica Mastic 


—, 3 ow 
ater 
proofs and beautifies 


these masonry buildings 


we teR 
a 


ty - 
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Shminate Down-Time 


in your plant with 


BROWN FINTUBE ecttoual HEAT EXCHANGERS 


@ Simply manifolding an extra parallel stream into a bank of Brown 
Fintube Heat Exchanger Sections, permits one group of sections after 
another to be taken off-line, and cleaned, while the rest of the unit — always 
thoroughly clean — carries the exchanger’s full rated capacity, year after 
year, without shut-downs. 

This avoids the necessity of carrying a 100% standby unit, to assure 
continuous operation, as when a “bundle” type heat exchanger is used. 
It permits the sections to be cleaned as frequently as the duty requires 
without affecting other parts of the plant. It avoids the loss in efficiency 
that results from just a few thousandths of an inch of deposit on the tubes; 
and assures clean surfaces and highly efficient operation at all times. 

Eliminating down-time is only one of Brown Fintube’s many advan- 
tages. Flexibility to meet changing plant requirements; reduced fouling; 
and prompt delivery are some of the others. Bulletin No. 512 contains full 
details; and will give you many proven, money-saving ideas! Send for a copy. 





Sectione! Heet Tank Suction Heeters 


: INTUBE CO. pos ~Lb= 


ROWN_. Co 54g ae (>: 4 fi == 


Process Heoters Tenk Heeters Fired indirect Heaters 


NEW YORK © BOSTON © PHILADELPHIA © PITTSBURGH © BUFFALO © CLEVELAND © CINCINNATI © DETROIT © CHICAGO © ST. PAUL © ST. LOUIS © KANSAS CITY 
MEMPHIS © BIRMINGHAM © NCW ORLEANS © SHREVEPORT © TULSA © HOUSTON © DALLAS * DENVER © LOS ANGELES © SAN FRANCISCO © and ST. THOMAS, ONT. 


January, 1954) DPrrroteonm REFINER KS 








| A. 0. Smith for outstanding advantages 
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124,000-pound SMITHlined Coking Drum being loaded on a freighter for direct shipment from Milwaukee to an important 
refinery in Germany vio the Great Lokes-St. Lawrence Seaway to Hamburg. Its dimensions are 14 feet ID, 53 feet length. 


Our Milwaukee, Houston and Los Angeles vessel 
plants are all on waterways providing economical, 
direct transportation to domestic and foreign ports. 


From these plants, direct shipment of the largest 
pressure vessels and heat exchangers can be made 
economically. This gives our customers, whose 
processing plants are convenient to waterways, 
important advantages and economies. 


Their erection problems and expenses are cut 
considerably when fractionators, converters, ac- 
cumulators and other large size processing vessels 
can be delivered in one or, at most, two pieces. 


A 299,000-pound vacuum tower being loaded on o 
barge for shipment from Houston to New Orleans 
through the Intracoastal Canal. There, it was loaded 
on a steamer and shipped to South America. It is 18 
feet in diameter, 64 feet in length. 


1954 Perroteem REFINER 


Field assembly costs are avoided or greatly reduced 
and much time is saved. 


For further information about A. O. Smith pres- 
sure vessels, heat exchangers, and the outstanding 
advantages our customers enjoy, we invite you to 
write our Milwaukee office. 


AO.Smith 


ore? © Fs 


VESSELS AND HEAT EXCHANGERS 


MILWAUKEE HOUSTON LOS ANGELES 
International Division: Milwaukee 1, Wisconsin 


A320,000-pound SMITHlined Fractionating Tower being unloaded 
at Whiting, Indiana. It wos barged down Lake Michigan from 
Milwaukee. It is 16 feet in diameter, 107 feet in length, and shop- 
fabricated in one piece to avoid costly field assembly before 
erection at the refinery site. 





MORE TRAP 
CAPACITY 
? ym) PER DOLLAR 


with Armstrong 
two-phase 
leverage 











Two-phase steam trap leverage is an original devel- 
opment by Armstrong and has been incorporated in 
Armstrong traps since the memory of most engineers 
runneth not to the contrary. It provides: 


1. High initial leverage to open the valve 
against pressure. 


2. Secondary lower leverage which permits the 
valve to travel well clear of the seat to mini- 
mize restriction to flow of condensate. 


A single-phase lever can open just as large a valve or give 
just as great valve travel, but not both. Thus, Armstrong 
two-phase leverage gives very much greater capacity, 
depending on trap size than the earlier leverage system. 


po ny ra size for size, >, and 


dollar for do! for dollar, than an Armstrong! 


For complete data call your local Armstrong Representa- 
tive or send for the 44-page Steam Trap Book. 


ARMSTRONG MACHINE WORKS 


852 Maple Street, Three Rivers, Michigen 


ARMSTRONG STEA TRAPS | 
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The Mail Box... 


Bouquets For 
Petrochemical Handbook 


Dear Editor: 

We think the entire (November, 1953) 
issue is excellent and congratulate vou 
on domg a fine job 

Stuart M. Hunter, Jr., 

Manager, Personnel & Advertising 
The Vulcan Copper & Supply Co., 
Cincinnati 2, Ohio 





Dear bditor 
Sincere congratulations on the superb 

job vou did on the Petrochemical issue 
It unquestionably is the best 
book on the subject to date, and you have 
enhanced the presentation by the excel 
lent organization. It is like the Nez 
York Times in that it cannot be digested 
in one sitting, and | have been carrying 
it with me since its arrival—reading it 
in my spare time. It certainly is an am 
hitious undertaking, and | look torward 
with anticipation to this issue each vear 

William W Hassler 

Public Relations Department 

John Falkner Arndt & Co., Ine., 


Philadelphia 2, Pa 


source 


Dear bditor: 
Consider the Handbook to be a very 
valuable and timely compendium = of 
practical information about our industry. 
Hamilton R. Wage 
Chemical Division 
Celanese Corporation of 


New York 


America 


Dear Editor: 

Congratulations on an interesting 
presentation, It must have been a big 
job to assemble all of the information. 

’. M. Cooper, Manager 
Engineering Department 
Monsanto Chemical Company 
St. Louis. 


Dear kditor: 

I made a special point of studying 
your Petrochemical Process edition in 
my library work, and believe you have 
compiled the most thorough data on the 
industry as I have seen to date. You 
and your staff are to be congratulated 

Eugene F, Gibbons 

Public Relations Department 
Designers for Industry, Ine., 
Cleveland, Ohio 


Dear b-ditor: 
Your book 
last several 
editorial matter 
lations! 


has been GREAT these 
months on petrochemicals 
Thanks and congratu- 


DD. R. Barber 
Assistant Manager 
Vulcan Engineering 
Cincinnati, Ohio 


Division 


We Saw It, Too - Late 


Dear kditor: 

While reading the November, 1953 
issue of PerroceumM REFINER, T noted 
that the description of the Girdler Sul- 
tur Recovery process did not agree with 
the flow sheet shown on page 183 
Please advise whether the flow sheet or 
the description is m error 

kG. Lowranes 
Dedham, Mass 


correct see 


Lowrance Is 


Reack ! 
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ANNOUNCING | 


the new 
Type ‘SEE’’ 
Coffin turbo pump 


Superbly engineered to keep pace with increasing 
steam pressures, the new type “DE” is a highly effi- 
cient single-stage, high-speed, steam turbine-driven 
centrifugal boiler feed pump. 

At no extra cost, unit is equipped with both a speed- 
limiting governor and a pressure regulator operated 
by a powerful oil relay which prevents over-speeding 
and provides shut-down upon loss of oil. 

The unit has varied industrial uses, particularly in 
the oil and chemical fields for boiler feed and other 
services. The pump covers a Volumetric Range to 
800 GPM, Discharge Pressure to 1000 PSIG, Steam 
Temperatures to 850° F., Exhaust Pres- 
sures to 80 PSIG, and Liquid Tempera- 
tures to 325° F. For special installations 
these ratings can be exceeded. 


Write for the new, 6 page Iliustrated "DE" Bulletin PR 154. 
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THE NEW CARBON STEEL TEE 





All NIBCO Welding Tees meet 
A.S.A. Specification B16.9-1940 
Controlled cold-flow of metal mazes the NIBCO Tee the strongest 


point in the pipe line. Walls are reinforced with extra metal thick- 
ness where extra strength is needed. NIBCO’s exclusive forming 
operation creates a denser grain structure that makes the tee 
stronger and more resistant to corrosion. Look for the distinctive 


“Brawny”’ shape, the smooth unrestricted passages and the beau- 
tiful cold-formed finish. They're your clues to superior performance 
in NIBCO “Brawny” Carbon Steel Welding Tees. You can get 
them through your regular source of supply. 


NORTHERN INDIANA BRASS COMPANY, 170 Plum St., Elkhart, Indiana 





The Mail Box... 


“errata,” giving correct flow sheet, on 
page 182in the December issue.—FEditor. 





Any Back Issues? 


Dear Editor: 

“As I understood from your conversa- 
tion recently, there are occasions when 
back copies of Perro.eumM REFINER 
are offered to you as an alternative to 
destruction. I would appreciate receiving 
such journals and would be glad to pay 
the transportation on them to supple- 
ment my set of REFINERs. My set is 
complete beginning with 1940, and copies 
extending this set backwards any 
amount would be appreciated.” 

Judson S. Swearingen 
Director, Petroleum Division 
Southwest Research Institute 
San Antonio, Texas 


Good Presentation 


Dear kditor: 

I want to obtain 100 reprints of our 
article, “Is Packed Height a Variable 
in Flooding?” which appeared in your 
October, 1953 issue. | think you did an 
excellent job in presenting the article 

I will be glad to get the reprints since 
I am expecting that there will be con- 
siderable demand for hem. This article 
should stir up a good deal of contro 
versy. T had a terrific number of re- 
quests tor reprints on our first arti le 
“How Surface Tension Affects Flood- 
ing im Packed Columns,” which ap- 
peared in October, 1952 issue of Prrro- 
nkuM REFINER 

Wilham M. Newton, 

School of Chemical Engineering, 
Georgia Institute of Technology, 
Atlanta 


Industry Uses It 


Dear editor: 

\ short time ago I received a copy 
of your very helpful booklet “How 
Petroleum Retiner Articles Are Selected 
and Should be Written.” 

Since our products are widely used in 
the field, we are planning to do some 
additional writing for the petroleum in 
dustry as a whole. Certainly your book 
let would be ot considerable assistance 
to our writing group. If you have them 
available, [ would appreciate receiving 
two or three additional copies 

J. W. Gerrard 

Sales Promotion Manager 
Beckman Tustruments, [ne 
South Pasadena, Calif 


“Of Unusual Interest’’ 


Dear bditor: 

Part I of your series of articles en 
titled “Vapor-Liquid Equilibrium Ratios,” 
printed in the October, 1953 Prerroteum 
REFINER, has proved of unusual in 
terest to our Engineering Department 
They have requested tear sheets on this 
portion, as well as all subsequent por 
tions yet to be printed in this article 

lHhk MARLEY COMPANY 
Mrs. Charlotte Day, Technical 
Librarian, Kansas City, Mo 
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The Control of Corrosion 
In Crude Units 
With Unicor 


Corrosion of steel or Admiralty tubes 
inerude unit exchangers and condensers 
is a common problem, Corrosion is 
usually caused by hydrogen sulfide 
and hydrochloric acid. Hydrogen sul- 
fide may oceur in sour erudes, but is 
also formed by the decomposition ol 
unstable sulfur compounds. Hydro- 
chloric acid is formed by the hydrolysis 
and partial dissociation of magnesium 
and caleium chloride. Magnesium chlo- 
ride hydrolyzes most completely ; eal- 
cium chloride less completely, and so- 
dium chloride not at all. 

Even at the low salt content of three 
pounds per 1.000 barrels, receiver water 
may be very acid, registering a pH as 
low as 2-3. Ammonia is commonly in- 
jected above the top tray to neutralize 
EXCESSIVE acidity. It is desirable to limit 
the use of ammonia to trim costs and 
reduce the deposit of ammonium salts 
on plates and tubes, For good corrosion 
control, it is necessary to maintain pil 
between 6.5 and 7.5. In plant operation 
it is often difficult to control pil closer 
than about 3 units. This wide variation 
causes steel corrosion under acid con- 
ditions and Admiralty attaek under 
alkaline. 

The injection of Unieor as a primary 
preventive supplemented by the limited 


use of ammonia is a new and highly 


efleetive means vl corrosion control, 


UL nieor is a surface-active, oil-soluble 
corrosion inhibitor whieh causes oil to 
wel metals preferentially, thus creating 
a film that protects the metal from the 
corrosive water phase. Tt widens and 
lowers the sate pl control range, towers 
anon requirements and as a result 
reduces salt formation. Salts are washed 
from the system by detergent action, 
thus minimizing tube deposits. This 
inereases heat exchange efficiency, re- 
sulting in savings whieh far exeeed the 
normal inhibitor cost of OF to 0.2 cents 
per barrel, 

Extensive field tests and commercial 
use have proved that the Unicor Cor- 
rosion Control Sytem is an excellent 
way to protect erude units and other 
refinery equipment subject to internal 


Corrosion, 
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Which mixer is best 
for YOUR big tanks? 


The bigger the tank, the more economical 
it is to choose mixers closely matched to 
your needs. 


You want just enough power to give 
you rapid, thorough tank turnover—but 


no wasted HP. 

That's why each of the LiGnuTNnin Mix- 
ers shown above is supplied in wine sizes, 
from | to 25 HP. 

Your operating conditions may call for 
any of four standard LIGHTNIN § stuffing 
boxes, or cither of two standard mechan- 
ical shaft seals. In any case, the type you 
need is available and has been proved in 
use. 

Years of trouble-free maintenance may 
depend on your choice of a motor. With 
LIGHTNIN Mixers, you can choose from 
four standard foot-mounted motor types, 
three standard flange-mounted types, or a 


wide range of special motors. All are 
fully guaranteed. 

If materials are a problem, you can have 
the mixer’s wetted parts in Carbon Steel, 
Types 304 and 316 Stainless, Everdur 
Bronze, Monel, Nickel, Hastelloy B or C, 
or any other commercially available alloy 
or metal, and with rubber, lead or other 
types of covering. 

Finally, the LIGHTNIN guarantee pro- 
tects you two ways: against mechanical 
failure; against process failure. Every 
LIGHTNIN is guaranteed to do the job for 
which it is recommended, or your money 
back. 

If you're thinking about mixing or 
blending in big tanks, ask your nearby 
LIGHTNIN man to give you the facts. You 
can get started vow, without any obliga- 
tion, if you call him today. 


“Ligohtamn Mixers 


tai ata aaeaaaeaaaea ateiita eatin aaa 


MIXING EQUIPMENT Co., Inc. 


164 Mt. Read Bivd., Rochester 11, N. Y. 
In Canada: William & J. G. Greey, Ltd., Toronto 1, Ont. 


[_] DH-50 Laboratory Mixers 

[(_] 8-75 Portable Mixers (electric 
and air driven) 

|] 8-102 Top Entering Mixers 
(turbine and paddle types) 

Oo B-103 Top Entering Mixers 
(propeller type) 

[_] 8-104 Side Entering Mixers 

[_] 8-106 Condensed Catalog 
(complete line) 


[_] 8-107 Mixing Data Sheet City 


Nome_ 


Company 





Please send me the catalogs checked at left, 


ROR 


Title___ 


— ww 





EASIEST REPACKING EVER ... with 
either type, tox shutoff is actuoted 
by turning these easy-to-get-at han- 
dies, for reyacking with full head of 
liquid in tank, 


FOR PETROCHEMICAL MIXING, 
hydrogenations, solids suspensions, 
high-efficiency stripping operations, 
LIGHTNIN turbine mixers offer com- 
plete adaptability. Sizes 1 to 500 HP, 


FOR CAUSTIC TREATING, feed 
water treating, preparing specialties, 
and dozens of other jobs, you can 
standardize on LIGHTNIN Portable 
Mixers. Thirty models. Sizes Ys to 3 HP. 
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P IN ADDITION to this 
Specials Maintenance Special Issue 
we have four others planned 
for you in 1954. In April 
we'll have the Natural Gasoline Issue and in May 
the APT Special. Then in September comes the 
Bids Process Handbook. \lready plans are under 
way to make this one the best process issue ever. 
And that’s not all in December an up to date 
Vetrochemical Issue for your library. 

There are also three symposia scheduled for this 


For You 


vear. The subjects will be timely and ones which 
vou will want for your own files. Keep on telling 
us what vou want and we'll do our darnest to 
keep vou happy 


EACH YEAR WE have a 
two-day editorial conference 
in some secluded area with 


Our Industry 
Editors 


The guests are provided with a copy of the agenda 
so that they, in advance, can discuss our questions 
with many of their co-workers. They bring with 
them a wealth of information about the reading 
habits of our readers; the type of editorial material 
preferred by men in various positions in the indus 
try. and a great deal of good advice and sugges 
tions for our mayazine. 

In December our guests were KE. 1. MeCormick. 
chief engineer of the Cosden Petroleum Corpora 
tion, Z. 1). Bonner, assistant technical foreman of 
Gulf Oil Corporation; G. HH. Meason, section head 
of Technical service of Humble Oil & Refining 
Company; D. PL Penick, process engineer of Mag 
noha Petroleum Company's Natural Gasoline divi 
sion: Cleve Lee, chief process engineer of Celanese 
and Henry 


Wyatt 


six guests from the industry. 


Corporation’s plant at Bishop, Texas; 
Haley. design engineer of the 
Hedrick Corporation. 

These industry guests are always amazed that 


pre CESS 


our editors go to great extremes to satisfy the 
reading requirements of our readers. We think 
that perhaps you too would be interested in know 
ing what goes on at such a conference, so we've 
with our 


scheduled a story on our conference 


“industry editors” for the February issue. 
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\LTHOUGHE MAN'S use 
fulness to society has no age 
limit. the thirties are man’s 
most creative years in the 


Chemists Best 
at Thirty 


various fields of the arts and sciences. These are 
the conclusions reached by Harvey C. Lehman in 
his new book .lge and clchievement which is based 
on statistical analyses. 

In the case of chemists, for example, Lehman 
found that their most important contributions are 
made when they are 30 to 34 years of age. Most 
of the really great advances in this field, however, 
were announced by men in the age bracket of 26 
to 30 vears. 

Creative thinking does not stop altogether, cer 
tainly, after the thirties, but there is a gradual 
decline after the peak of creativity 
reached by the average chemist. 

For those who have already passed through this 
“peak” without any outstanding contributions, 
there is still hope. It was found that where the 


has been 


men ois) concerned the 


will probably eceur after 


leadership = of preatest 
achievement 
of age. 

In the February REFINER will be an excellent 
article giving further testimony that dynamic 
leadership is far mere frequently found in’ the 
older men. “Llow Old is Too Old,” delves into the 
of jettisoning inte retirement an 


50) vears 


social fallacy 
employee who may just be realizing his maximum 


worth to his company. 


\ COMPANY LIKE E. 1. 
Punishing duo Pont de Nemours & 
Company, should not “be 
punished for its success.” 
That, briefly is the recent ruling— and a singu 
larly refreshing one, it might be added = by a 
United States district judge in clearing Du Pont 
of a six-year-old charge of monopoly in its celle 


Success 


phane operations. 

Judge Paul Leahy, Wilmington, Del.. wrote in 
his opinion, “the facts destroy the charges made. 
There has been no monopolization or conspiracy 
or combination or attempt to monopolize shown. 

“The record reflects not the dead hand of mo 





a highly soluble 


WOWZE 


GASOLINE DYE 


to simplify your operations 


The mixing of several gasoline dyes to obtain a desired 

color has long been an inconvenience to refiners. PHYSICAL PROPERTIES OF 
If you have had this problem in creating a bronze DU PONT OJL BRONZE DYE: 

color, it is now easy to simplify your dye addition 


operations, Physical Appearance Brownish, 
red powder 





Du Pont Oil Bronze makes this possible. The new Max. Absorption Wave 

Du Pont bronze dye is a free-flowing powder that can be Length, Millimicrons 465-470 
easily handled in dry eductor systems as well as in any Melting Point, °F. 225 
other commercial method of gasoline dye addition. Approx. Bulk Density, 


Highly Soluble—Ojl Bronze has a total solubility in Lbs./Gol. 1.8 
Water Extractability 


synthetic gasoline of 4500 grams of dye per 100 US. nes te Geena 
gallons. This is in the normal range of solubility of Distilled Water 
other gasoline colors, and speed of solution is also fast. Sea Water 
This new bronze dye is ready for shipment in standard 0.1 N-Caustic 
100-pound containers ...also in 50-pound, 25-pound and 
smaller size packages. 
Samples and full details on Du Pont Oil Bronze are 
available from any Du Pont Petroleum Chemicals Divi- 
sion representative or district office. ———— 


Better Things fer Better Living 


Petroleum Chemicals 


NEW YORK, N.Y 1270 Ave. of the Americas Phone COlumbus 5-3620 
istric ICAGO, Ill —8 So. Michigon Blvd Phone RAndolph 6.8630 

E.1.DU PONT DE NEMOURS & COMPANY (INC.) District CH 
oa . TULSA, OKLA.—1811 So. Baltimore Avenue Phone Tulsa 5-5578 
Petroleum Chemicals Division ® Wilmington 98, Delaware Offices: HOUSTON, TEXAS—-705 Bank of Commerce Bidg Phone PReston 2857 
LOS ANGELES, CALIF 612 So. Flower St Phone MAdison 1691 


IN CANADA, Canadian Industries Limited—Toronto, Ont Montreal, Que Calgary, Alta 
OTHER COUNTRIES: Petroleum Chemicals Export—Nemours Bidg., 6539—Wilmington 98, De! 
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nepely, but rapidly declining prices. expanding 
production, intense competition stimulated by cre 
ative research, the development of new products 
and uses, and other benefits of a free economy. 

“Du Pont, nor any other \merican company se 
sttuated, should be punished for its success.” 

This ruling comes after a trial that lasted 67 
court days, starting in January, 1951 and being 
concluded in) January, 1953 after frequent inter 
ruptions. Du Pont. when it made its patents and 
technical know-how available to Olin’ Industries 
in 1949, indicated it would have built additional 
cellophane plants itself except for the then-pend 
ing antitrust suit. The company wasn't sure, im- 
mediately after the court: ruling, what effect: it 
would have on possible future cellophane expan 
ston 

Results of the government court action: 

(1) The U.S. taxpayer had the dubious privilege 
of footing the bills for thousands upon thousands 
of manhours that were wasted in the futile titi 
vation, 

(2) Du Pont was forced into what its president 
says was a “burdensome and expensive” legal 
effort, this in addition to the delay in research, 
development and expansion which the company 
doubtless would have undertaken had not Wash 
ington’s “fair dealers” been so intent on swinging 
another bolo punch at American big business. 


LONDON’S RECENT pro 


A Task for nouncement of a determined 
campaign against smog has 


Everybody one refreshing aspect to an 
industry which has been the whipping boy in air 
pollution controversies. 

London admits that its deadly smog is chiefly 
due to the 13.5 million homes that burn soft coal 
in open grates that being one of the few times 
in recent years nobody has blamed the oil industry. 

It would be a great boon to the oil industry if 
smog-soaked cities of the U.S. could identify their 
problem so simply. Instead, the matter is compli- 
cated by many other factors. For instance, a sur- 
vey conducted in Los Angeles County a couple of 
years ago showed that about 50,000 tons of fuel 
and rubbish were burned daily. Public and indus- 
trial burning of these materials emitted to the air 
each day at least 2100 tons of combustion prod- 
ucts, excluding carbon monoxide and carbon di 
oxide. Household burning of tons of trash sent 
organic materials into the air every day. Exhaust 
fumes from 2 million automobiles, busses, and 
trucks which drove an average of 50 million miles 
a day are known to have added at least another 
900 tons of organic substances. 
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In the mterest of good public relations, and to 
avoid possible legislation, mois up te the madustry 
Installations everywhere to enlighten the public 
on the true facts of smog and other forms of air 
pollution. Where there is fault, it should be ad 
mitted, and everything done to correet it. Where 
others are to blame, the public must be convinced. 

Industry's stand has been very well described 
by WLLL. 
Union Oi Company of California, in these words: 

“Wein the petroleum industry are determined 
we will voluntarily learn if we are offenders, what 
we are offending with, and voluntarily endeavor 
to correct it. We will voluntarily keep it corrected, 
We are going to police ourselves, or we are 
going to be harassed by adverse public opinion 


Stewart, executive viee president: of 


and punitive legislation.” 


FEW LIKE TO SE se 


Wanted verely cold) weather, with 
the possible exception of 


Cold Weather small boys with sleds, but 


that is what the refining industry needs in the 
coming month to ease the burdensome refined 
product stocks situation. So far, this winter’s tem 
peratures have been relatively mild, and the result 
has been less fuel oil consumption than had been 
expected, Consequently, distillate fuel stocks are 
excessive in the midst of their heavy demand 
season, 

A prolonged cold spell would greatly change the 
picture, providing refinery runs remain around 
current 6.9 million barrels a day or less. Leavy 
drafts on distillate stocks would strengthen the 
market and prompt refiners to hike heating oil 
vields at the expense of gasoline, which ts also 
In excessive supply. 

Recent wholesale price cuts for both distillate 
and gasoline point out the seriousness of the re 
fined product situation. Burdensome inventories 
have already brought about gasoline price reduc- 
tions along the Atlantic Seaboard and in some 
Southern states, while distillate prices have sagged 
in the North Atlantic area. 

The gasoline market faces a critical period. 
Motor fuel stocks will continue to grow until the 
end of March. Inventories on December 19 totaled 
153!2 million barrels, up more than 22% millions 
from last year’s supply. A month ago, stocks were 
only 21% million barrels over the 1952 level. Out 
put of this product needs cutting. 

Distillate in storage now totals almost 123% 
million barrels and that is 17! million barrels 
more than was in tanks a year earlier. Almost one- 
half of this gain was in East Coast supplies, where 
they are now 22 percent above 1952 levels. 





LAGONDA 
is rough o 


It's a one-round knock-out, when a Lagonda 
cleaner armed with the correct cutter head, 
starts from its corner at the crack of the gong. 
The super-hardened cutter teeth batter and 
smash the coke into quick submission, just 
walking through the tubes at a speed that 


makes operators grin. 


Those cutters are really tough. So is the cutter head structure of 
which they are a part. It bas to be, to stand up under the relentless 
driving power of the Lagonda 1100 Series refinery motor. The 
whole thing — cutters, cutter head, motor — is a beautifully bal- 
anced unit, organized for just one purpose — coke destruction. 


Remember, Lagonda is the oldest name in tube cleaning. Why 
not use the veteran experience that has gone into the building of 
Lagonda tube cleaners, and that is personalized in your local 
Elliott-Lagonda tube cleaning specialist? Contact him — or write 
us direct — in time for your next clean-out. 


TUBE CLEANING DATA 
THAT CAN SAVE YOU MONEY 


Bulletin Y-34 is full of inside dope 
on how to get stills back on stream 
the quickest way. At request. 


Some other Lagonda products: 


AUTOMATIC SIGHT FEED LUBRICA- 
TOR for pressure service. When 
pressure is on, lubrication starts. 
When pressure is shut off, lubrica- 
tion stops. Simple and positive. 


“MH 


FOOT-OPERATED THROTTLE VALVE 
enables operator to handle tube 
cleaner with both hands, control- 
ling pressure with his foot, like an 
auto accelerator. 


ELLIOTT Compan 


LAGONDA DIVISION, SPRINGFIELD, OHIO 


CATALYST CLEANER. Removes spent 
catalyst from tubes, without per- 
mitting its escape. Also good in 
removing fly ash from the tubes of 
air preheaters. 
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HANDHOLE SEAT GRINDER. A pre- 
cision tool for grinding handhole 
seats flat. Can save its cost on one 
job. Driven by air motor (electric 
motor optional). 
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What's Ahead in '54? 


Increased thruput and possible reduced income will pose a challenge to indus 


try’s initiative, imagination, and efficiency, executives declare. 


THE NEW YEAR 
challenge to the refining industry's 
initiative, imagination. and efficiency. 


will contain a 


This is the opinion of executives 
participating in Petroueem REFIN.- 
ER's annual symposium on the prob- 
lems and challenges most likely to be 
encountered in the year ahead. 

The executives looked to the actu- 
ality of increased thruput with a pos- 
sible reduction in revenues as a chal- 
lenge which can be successfully met 
by alert management. Increased cost- 
consciousness; proper training of 
personnel: a better understanding be- 
tween the industry and the public: 
effective attention to product quality 
problems: and more careful planning. 
engineering and construction of new 
facilities 
to a profitable year. they declared. 


these are some of the routes 


The executives’ statements: 


kK. E. KINGMAN, 
Vice President, 
Union Oil Company of California 
THE YEAR 1954 will undoubtedly 
bring us a continuation of problems 
in refining of petroleum. Pacific Coast 
refiners wil! be 
faced with increased 
competition re- 
garding quality of 
products. We can 
expect higher oc- 
tane levels in our 
gasoline. as well as 
other improvements 
in quality. These 
will require more 
intensive refining 


Kingman iad ae 


and greater 
additives to obtain the required qual- 
ity. [It is unlikely that supply will be 
short of market demand. but we will 
undoubtedly have to make adjustments 
in the product balance between gaso- 
line, mid-barrel and fuel oil to ade- 
quately meet these respective demands. 

Pacific Coast refiners will be putting 
a number of new operating units on 
stream during the year with the at- 
tendant: problems which always ae- 
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company this task. We will also have 
to hire and train new people to op- 
erate this equipment. 

Certainly none of these problems 
are any more difficult than those we 
have faced and solved in the past and 
we should have every confidence that 
with a continuation of a constructive 
government attitude that the challeng- 
ing refining job for 1954 can be ae- 
complished, 


MICHAEL HALPERN, 
Vice President, 
The Texas Company 


FROM THE standpoint of general 
refining capacity, it seems evident that 
the industry has placed itself in’ an 
adequate position 
for the next several 
vears at least. The 
shortages of ma- 
terials which have 
plagued the indus- 
try for so long seem 
to be disappearing 
and it is not antici- 
pated that this will 
be a major problem 
during the next year. 

There remain. 
however. a number 
of product quality problems and these 
are due to receive the greatest attention 
during the coming year. The demand 


Halpern 


for gasoline of higher octane number 
requires that a very considerable 
amount of new refining equipment be 
installed. When installed this 
equipment must be operated in’ con- 


new 


junction with existing units in such a 
way as to obtain the greatest practical 
quality improvement at as low a cost 
as possible. 

The installation and operation of 
the new equipment plus the additional 
effort which should be directed to in- 
creasing the efficiency of all phases of 
refinery operations will) require the 
careful 
maintenance and technical groups. Ad- 
ministrative this effort 
will provide managements with some 
of their most critical problems of the 
near future. 


attention of the operating. 


direction of 


kx 


J. W. NEWTON, 
Vice President, 
Magnolia Petroleum Company 


ANY FORECAST for 1954 must in- 
clude the fact that competition will be 
further intensified and spread and 
lower operating 
costs will be sought. 
Cost-consciousness 
is no stranger to 
the industry. but 
there is no doubt it 
is becoming even 
more of a factor in 
its thinking. 

As the necessities 
of hard competition 
press more heavily, 
it might be wise to 
review two possible sources of strength, 

One lies in understanding that any 
company's ability to compete is based 
primarily on the quality of its workers. 
supervisors and executives. Their skill, 
judgment and attitude govern all de- 
cisions and the manner in which those 
decisions are carried out, 

These qualities are, to some degree, 
determined by native talent. But’ in 
recent years it has been shown clearly 
that all can be bettered by wise train- 
ing, done systematically and with 
specific regard to the needs of the in- 
dividual operation. The evidence is 
strong that any attempt to maintain 
pace with today’s competition must 
have. as a prime point, the use of such 
carefully planned training programs. 

Under the sharpening effects of new 
knowledge and experience which 
training, rightly done, can provide 
we edge the mental tools with which 
we work. Those tools can assist us in 
hacking at the knotty and difficult 
problems that sometimes we are prone 
to accept as unsolable. New perspec- 
tives make for new solutions, and new 
solutions are needed for closing many 


Newton 


of our cost loop-holes. 

Related to the need for further de- 
velopment of our training activities is 
the clear requirement that we do even 
more to obtain a climate of effective 
understanding between the industry 
and the public. Considerable progress 


* See Forecasts, page 100 
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Jones is the project engineer. Smith is the piping éfgineer. Brown is chief engi- 
neer on the job. For forty years, they have used/Flexitallic Gaskets. They have 
put the Flexitallic Spiral-Wound Gasket construction through the most rigorous 
service —in all pressure/temperature ranges from vacuum to 10,000 Ibs., from 
extreme sub-zero to 2000° F. They recognize the penalty of gasket failure — 
damage to equipment, down-time, danger to personnel—and insist on the origi- 
nal spiral-wound gasket made exclusively by Flexitallic since 1912... Jones, 
Smith and Brown are fictitious names but the confidence of engineers in the per- 
formance of Flexitallic Gaskets is a fact!... Each Flexitallic Gasket is engi- 
neered for a specific sealing problem. Spirally wound V-crimped plies of required 
metal with alternating plies of proper filler result in a resilient gasket having 
characteristics of a calibrated spring. Flexitallic Gaskets are at highest efficiency 
when bolted up cold at a predetermined load. For all standard joint assemblies. 
In four thicknesses for special requirements: .125", .175”, .250", .285”. With 
Tefion filler for corrosive chemical conditions. Write us your requirements... 
Flexitallic Gasket Company, 8th & Bailey Streets, Camden 2, New Jersey. 
Representatives in principal cities. Consul: classified telephone directory. 


Seatlatbe 

® 
SPIRAL-WOUND GASKETS 

IP FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


*Not all spiral-wound gaskets are Flexitallic. Look for the name FLEXITALLIC 
stamped into the metal spiral of every genuine Flexitallic Gasket. Look 
Flexitalli Blue — it’s our exclusive blue-dyed Canadian asbestos filler 
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Sun Oil Gets Petrochemicals 


A $15 million petrochemicals plant is the latest 


addition to Sun’s already big Marcus Hook refinery. 


A $15 million plant for the production 
of petrochemicals has been added to Sun 
Oil Company’s already large refinery at 
Marcus Hook, Pa. The new plant is de- 
signed to produce annually as much as 
19 million gallons of benzene, the sam 
quantity of toluene and 15 million gal- 
lons of mixed xylenes 


Plant Make-Up. ‘Thiree processing steps 
are incorporated into the new addition: 
1) superfractionation of selected feed 
stocks from crude oi! and natural gas; 
2) reforming at temperatures above 900 
F. using a platinum catalyst valued at 
nearly $10 per pound; and 3) purifica 
tion by a solvent process and further 
superfractionation. 

Houdriforming, a new catalytic re- 
forming process developed by Houdry 
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Process Corporation, was adapted with 
the help of Sun engineers to the manu- 
facture of aromatics, It forms the main 
part of Sun's new petrochemical plant. 
(Sec flow sheet above.) 


Three Different Operations. ‘Jhic cata 
lytic section of the Houdriformer is 
capable of catalytically reforming low 
grade naplthas to produce either aro- 
matics or high grade gasoline suitable 
for blending into motor gasoline. The 
design charge rates for the three differ 
ent blocked out operations are: benzene- 
toluene operation—11,500 barrels a day; 
xylene operation—13,200 barrels a day; 
and motor gasoline operation—14,400 
barrels a day. 

The purification step in the new plant 
is handled largely by a Dow Chemical 


KEEINER 


Company-Universal Oi) Products Com 
pany process which is licensed by the 
latter company. 

The new aromatics plant ts a major 
step in a series of steps Sun QOil has 
taken into the petrochemical field. ‘The 
chart at left is a simplified flow sheet of 
this new plant. 


Starting at the 
per month ot 


The Aromatics Plant. 
left, 800,000 barrels 
straight-run gasoline—part of this may 
he casinghead pasoline—is fed into the 
so-called prefractionation section of the 
plant. In the prefractionation section, 
the straight-run gasoline is distilled in 
superfractionators into a number of 
closely cut) streams to prepare feed 
stocks for the main part of the plant 
The first tower depentanizes the gaso- 
line. The overhead from this tower ts 
further split in the second tower into an 
isobutane and lighter cut, and a normal 
butane-pentane fraction. 

‘The bottoms from the first tower go 
to the third superfractionator where the 
feed stock for the manufacture of ben- 
zene and toluene is distilled overhead. 
This carefully fractionated stream con 
tains the small amount of benzene and 
some of the toluene that nature put im 
straight-run gasoline. Of much greater 
importance, the stream contains naph 
thenes. In particular it contains such 
naphthenes as cyclohexane, methyleyclo- 
pentane, methyleyclohexane and dimethyl- 
cyclopentanes. 

This stock is then charged to the 
heart of the plant—the Houdriformer, 
where the aromatics are actually made 
by catalytic reforming. For simplicity, 
in the flow sheet the elaborate Houdri- 
former is merely symbolized as a cata- 
lytic reforming case. Actually there are 
four pairs of cases with a furnace before 
each case. The cases contain a platinum 
catlyst. 

The catalyst operates in the presence 
of hydrogen and at over 900 F. and 
300 pounds pressure to convert the cy 
clohexane and methyleyclopentane into 
henzene and hydrogen. The methyley 
clohexane and dimethyleyclopentanes are 
converted to toluene and still more 
hydrogen 

As shown in the flow sheet, over 13 
Mmef per day of high purity hydrogen 
are produced as a valuable by-product 
Actually the hydrogen is withdrawn 
from an even greater torrent of hydro- 
ven which is continuously recycled to 
the catalyst prevent deactiva 
tion of the catalyst. By this means the 
cataiyst never needs regeneration and 
is kept continuously on-stream 

After separation of hydrogen, the 
liquid product from the catalytic reform- 
ing cases is depentanized. The bottoms 
from the depentanizer, while rich in 
benzene and toluene, still must be fur- 
ther processed in the Udex unit. 

The Udex unit consists fundamentally 
of two towers or columns. In the first 
the benzene-toluene rich stream flows 
countercurrently to a diethylene glycol 


See SUN OIL, Page 179 
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has been made in that direction, but 
the industry is still subjected to untrue 
and unjust charges that arise out of 
misinformed or uninformed public 
opinion, Because of the constant pos- 
sibility that these will be reflected in 
restrictive legislation hampering our 
ability to compete, we must pay at- 
tention to their causes in this intensely 
competitive era, 

One way of improving this situation 
is by giving our employes information 
on the “how” and “why” of operations 
and policies. That is partly a training 
function. It is, however, a responsi- 
bility that also belongs to every super- 
visor, every executive, line and staff. 
The press of today’s problems must 
not take our attention from the long- 
range benefits coming out of an in- 
formed employe force. 

Activities at the community level 
ean further assist in the bettering of 
relations with the public. Are we do- 
ing our best to cooperate with the 
schools in their attempts to show youth 
the workings and advantages of the 
competitive system? Have we advised 
our plants, large and small. on how 
they can build good will for their 
companies and the industry? Do their 
managers or supervisors have clear 
instructions as to the participation of 
themselves and their companies in 
local civie affairs and projects? 

Such local work to build under- 
standing and appreciation of the in- 
dustry is the bread-and-butter of good 
public relations. 

If we can make significant progress 
in training our personnel and in shap- 
ing a better opinion of the industry 
by the public, then 1954 will match in 
achievement any year in the industry's 
past. 


WILLIAM NADEN 

Vice President and Director 

Esso Standard Oil Company 

THE SUPPLY situation indicates 
that there will be considerabe spare 
refining capacity during the coming 
year, There has been much discussion 
as to how this came 
about and what to 
do about it. But in 
the meantime the 
refiner is faced with 
operating his equip- 
ment at reduced 
thruputs and possi- 
bly at reduced real- 
izations for his 
»vroducts, while still 
snr et his head 
above water. This 
will require all the 
ingenuity at his command. 

Fruitful fields of endeavor are the 


Naden 


c. C. TATE, 
Manager Refining Department, 
Phillips Petroleum Company 


WITH THE expansion and moderni- 
zation of refineries to meet possible 
all-out military requirements, surplus 
capacity exists to- 
day. It is gratifying 
to know that this re- 
serve is available in 
case an emergency 
develops: however. 
it represents an in- 
vestment burden 
which the refining 
industry must carry. 
The fact that all-out 
“bursting at the 
seams” operation is 
no longer required gives the refiner 
more flexibility in his operation. 

Product distribution and equipment 
use can be rescheduled for the most 
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improvement of yields of the higher 
valued products and the reduction of 
product Lower thruputs on 
processing equipment will of | itself 
improve yields to some extent but in- 
tensive study of each operation will 
surely discover many places where 
improvements can be made. Although 
these may be small individually. in 
the aggregate they can be important. 

Reduced thruputs will probably re- 
lieve process manpower which can be 
profitably employed to accelerate and 
intensify maintenance and housekeep- 
ing programs, Another important way 
is to put more effort on planning. en- 
gineering and construction of new fa- 
cilities which will improve the effi- 


losses. 


ciency of refining. 

The refiner is fortunate in having at 
hand now a number of new and im- 
proved processes such as catalytic re- 
forming, catalytic treating. and coking. 
These processes will improve yields 
of gasoline and distillates, and also 
offer the possibility of lowering oper- 
ating costs. The building of such 
equipment and tieing it into existing 


operations can be done with less dis- 
than during periods 
which require maximum thruputs. It 
is important to recognize that proc- 


turbance now 


esses such as these will be necessary 
at any level of thruput if the refiner 
is to keep pace with his competitor in 
the years ahead. 

If the refiner works diligently along 
these lines, he will not only usefully 
employ his work forces, but utilize 
the period for plant maintenance and 
he able to pick up efficiently in- 
creased loads as they develop. 
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economic operation. Crude thruput 
is lower but improved realization can 
be achieved. Marginal units may be 
shut down; crude supplies must be re- 
evaluated: wasteful practices in’ the 
use of labor, material and supplies 
which grew up in the era of the seller's 
market which has existed for some 
years must be eliminated. New mar- 
kets must be sought for varied petro- 
leum products and opportunities in 
further changes in product distribu- 
tion must be developed. Here again the 
production and marketing of marginal 
products consistently sold at a loss is 
a luxury that can no longer be 
afforded. 

Wide variations from “normal” av- 
erage temperatures, affecting the burn- 
ing oil and LPG requirements, con- 
tinue to be a headache to the refiner. 
Changing operations and storage re- 
quirements dictated by weather and 
temperatures are sizable items of cost. 
Reliable long-range weather forecast- 
ing information would make possible a 
more orderly and economic operation. 

Even though the steep curve of 
rising demand for standard petroleum 
products is beginning to flatten out 
somewhat. there are some products 
now sold in relatively small volumes 
on which the demand is beginning to 
rise sharply. Research not only has the 
task of providing us with better and 
more economical methods, but also 
with forward-looking management will 
continue to develop new uses and new 
products from the raw materials of our 
industry. 


B. BREWSTER JENNINGS, 
President. Socony-Vacuum Oil Com- 
pany. Ine. 


THE QUESTION is sometimes raised 
as to whether the oil industry is over 
built. We do not 
think so. We in 
Socony-Vacuum be- 
lieve that an indus- 
try as vital as oil 
must be able always 
to supply consum- 
ers with what they 
need when they 
need it even if to 
do so means that 
at times some facil- 
ities are only partly used. It is not in 
the American tradition to expect con- 
sumers to take the shocks in fluctua- 
tion in demand. 


Jennings 


For companies in the oil business 
there is a big job ahead, with demand 
for oil likely to continue to rise. 
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Assurance 
WHEN YOU SPECIFY 


Dacit ——_—— 


The requirements for your specific service having been made known 

by your engineering specifications you will look carefully into the benefits 
offered by the various bidders. After looking, it’s dollars to doughnuts 
your requisition will specify “Pumps by Pacific” because of the 

greater benefits of Pacific’s double assurance. 


Ass Urance that Pacific’s design, workmanship and materials will fit the requirements 
of your specific service. 


Ass Urance that Pacific’s dependable fast service will fit your needs. 


Designs to fit your specific service: 


TOP SUCTION—TOP DISCHARGE 


Pacific Pump j “ END SUCTION—TOP DISCHARGE 
Operated by bs 
Microwave— 

Unattended 


END SUCTION SPECIAL DISCHARGE 


CAST IRON 

ALLOY IRON 

BRONZE 

CARBON STEEL 

ALLOY STEELS including 
HIGH NICKEL-CHROME 
MOLOY STEELS 


Pacific Pumps 
for Special Service 


PACIFIC 
PU M PS Export Office: Chanin Bldg., 122 E. 42nd St., New York 


Offices in All Principal Cities 


HUNTINGTON PARK, CALIFORNIA 
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When the need is for heavy-duty compressors, it is nat- 
ural for industry to think of the leader in the field 
Operating the largest and most modern plant -in the 
world for compressors and compressor prime movers, 
Clark Bros. is uniquely qualified to supply big units 
Backed by forty years of experience, the Clark line today 
consists of every major type of compressor including 


iS ONE OF THE DRESSER INDUSTRIES vas, steam and diesel-engine-driven units, motor 


driven units and centrifugal and axial flow types. 


se 


MAGNET COVE BARIUM CORP. CLARK BROS. CO. DIVISION, DRESSER MANUFACTURING KOBE, INC., DIVISION, Hunting- 
Houston, Tex., Malvern, Ark. Olean, New York. Engines and DIVISION, Bradford, Pa. Oil and ton Park, Calif. Complete hy- 
Magcobar drilling mud, Mag- compressors — gas, steam and gas pipe couplings, fittings and draulic oil field pumping sys- 
cogel bentonite, Mylojel, Fi- diesel driven sleeves—rolled and welded tems, including the Kobe Free 
ber Seal, Jel-Oil mud rings — welded fittings and Pump. 

flanges 
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No. 4 in a series about Dresser Industries 
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The Dresser Plus is the extra service you get when you deal with 
any Dresser company. It is an added advantage for you which 
stems from Dresser’s unique overall organization. For Dresser is 
many companies with a single purpose—to provide the growing oil 
and gas industries with operating equipment that is second to none. 


Each company in the Dresser group functions independently 
within its own specialized field—yet each can draw from the total 
resources, in manpower, research, and know-how, of the combined 
Dresser operations. When you work with any of the Dresser 
companies, all of the facilities of Dresser are at your service. 


Planned, coordinated specialization—company by company— 


“one for all and all for one’—that is the DRESSER PLUS 


A large compressor installation represents a substantial 
capital expenditure. It calls for an unqualified manage- 
ment decision to choose the type of compressor best 
suited to the job. Building all tvpes of compressors, 
Clark engineers can make truly unbiased recommenda- 
tions for each job. Simple, rugged, highly dependable, 
Clark Compressors operate day and night around the 
world. For your next compressor application, specify 
Clark Compressors —and get “Precision by the Ton.” 


PACIFIC PUMPS, INC., Hunting- 
ton Park, Calif. Centrifugal 
pumps, deep oilwell plunger 
pumps, hot oil and boiler 
feed pumps. 


ROOTS-CONNERSVILLE BLOWER 
DIVISION, Connersville, ind. Ro- 
tary positive blowers, gas pumps, 
centrifugal blowers, exhausters; 
positive displacement meters. 


BSTRIES, IMC. 


AND CHEMICAL EQUIPMENT 


SECURITY ENGINEERING DiVIS- 
1ON, Whittier, Calif., Dallas, Tex. 
Rock bits, reamers, casing 
scrapers, reamer rock bits, 
coring bits, Securaloy. 


ATLANTIC BUILDING * DALLAS, TEXAS 


IDECO DIVISION, Dallas, Beau- 
mont, Tex. Derricks, draw- 
works, rambler drilling rigs, 
traveling blocks, rotary tabies. 
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(Above) Selas Grad- 
iation Heater in- 
stalled at Phillips 
Petroleum Refinery 


(Left) Convection 
type heoter, with 
wide variation in 
heating rates, small 
radiant surface in a 
large tube surface 
requirement, prob- 
ably tube overheat- 
ing, large pressure 
drops. 
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SELAS Grai 


HEATERS 


Now, petroleum engineers determine the ideal time- 
temperature curve for specific refining processes... and 
match it in production with Selas Gradiation Heaters. 


Selas Gradiation with precisely controlled, uniform radiant 
heat input makes possible: 


e@ Flexibility in curve shaping 

e@ Precision controlled residence time 

@ Positive rate-control of oil heating 

e@ Complete combustion with little or no excess aif 


One refinery manager says: ‘“Vhis radiant heat source pro- 
vides a high efficiency furnace that is easily installed. . . 
has low maintenance and fuel costs... gives smooth 
operation with high wind velocities... is capable of suc- 
cessfully processing a wide variety of charge stocks. This 
selective heat input to the radiant coils produces higher 
heat transfer rates than the conventional heaters... 
saves initial tube costs, reduces residence time, allows 
high vapor velocities and low pressure drop.” 

Selas Gradiation Heaters offer new horizons in refining 
... whether small or large refinery, catalytic or thermal 
cracking. Let us send you more information. Write for 
new sixteen page booklet. 


£14) 


CORPORATION OF AMERICA 


PHILADELPHIA 34, PENNSVLUANIA 


Heat Processing Engineers for Industry - Development - Design - Manufacture 








Foreword 


1954 Maintenance Issue 


NEW day has dawned for the maintenance man. 
The hidden giant has finally been unveiled for the 
piercing scrutiny of a cost conscious, tax tried Management. 


What has brought about this little heralded but highly 
significant revolution in management thinking? The dol- 
lar sign. The “good old days” of get out the product 
whatever it takes, keep it running. to heck with the cost 
have been relegated to a place in history alongside free 
flowing oil gushers and flaring of natural gas. 

No longer shielded from the hot glare of a competitive 
sun by the unnatural cover of a war time economy, the 
refining industry has been going through the tedious and 
painful process of tightening its belt in the search of suf- 
ficient profits to keep it in business. 

Within the last two years. alert refinery 
through the avenues of cost analysis techniques. have 
discovered something they never knew before — refinery 
maintenance is the biggest single dollar consumer in 
their plant. Various estimates place the total bill for the 
U.S. refining industry at as much as $1 million dollars 
per day. depending on how the accountants divide the 


managers, 


costs. 

So the handwriting is cleariy on the wall, Maintenance 
is being removed from the category of an Art to the 
more realistic one of a Science, Engineers have been 
moved in wholesale to study new methods, streamline old 
ones. Manufacturers have gotten into the act by designing 
special tools that take the guesswork out of maintenance 
operations. 


Table of Contents 


There is one important step still lacking, and in this 
the Maintenance man could well learn from his Process 
kinsmen the exchange of ideas through publications, 
Articles describing new methods, materials, and tech- 
niques long ago proved their usefulness to the process 
man and he has come to rely on them as an invaluable 
aid to doing a better job. Until recently the maintenance 
men in refineries and petrochemical plants have had no 
publication to claim as their own, There are many fine 
periodicals devoted to miscellaneous industrial mainte- 
nance but none have been specific to our industry. 

Perronetm REFINER recognized this deficieney, and 
just twelve months ago began a formal program of reg- 
ularly featuring top notch material in its monthly main- 
tenance series. This effort is being highlighted with the 
current: issue: The Maintenance Special Issue. In the 
succeeding 28 pages you will find the current thinking 
of some of the outstanding refinery maintenance authori- 
ties throughout the world on the top problems now facing 
the industry. It is a tremendous effort that has inspired 
the entire REFINER staff to bring you more and better 
maintenance material in the coming years. Turn the page 
for valuable worthwhile ideas designed solely to help 
you do a better job. 


Robert 3. P Lillis, 


Editor 





Modern Material Handling Techniques—Jodie Isenhower 


Maintenance Costs—R. M. Czingr ¢ 


Engine and Compressor Maintenance—Robert S. Ridgway 


Inspection Practices and Problems—R. J. Phillips 


Warehousing and Inventory Control—James G. Robinson 


Maintenance During Operation—C. B. Parrish, Jr. 
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Fork truck: Stacks up to 15 feet 


Mobile crene: Maintenance workhorse 


Modern Material Handling Techniques 


A fast moving tour of Humble’s up-to-date material handling equipment 


and procedures 


Jodie Isenhower, Humble Oi! & Refining Company, 
Baytown, Texas 


MORE MONEY is spent for material handling than for 
any other phase of maintenance work. In most maintenance 
operations, improvement in material handling offers the 
most attractive opportunity for reducing maintenance costs. 
~peeding up work, and decreasing the length of downtime. 
Since the end of World War Il, the Humble Oil & Refin- 
ing Company's refinery at Baytown has appreciably re- 
duced the labor required for maintenance operations and 
a large portion of this reduction can be attributed to 
reduced material handling costs. This was accomplished 
by precuring better material handling equipment, better 
planning, and better training of personnel, 

At the end of the war, Humble’s maintenance opera- 
tions were severely hampered by the lack of adequate 
facilities for mechanical work. The refinery had undergone 
a very great increase in size during and immediately pre- 
ceding the war, At the same time little change had been 
made in maintenance facilities since the refinery was 
erected. Humble’s management was aware of these defi- 
ciencies and as soon as conditions permitted a program 
was inaugurated to improve these facilities. A review of 
the changes made clearly illustrate how important mate- 
rial handling is to each phase of maintenance work. 


Handling Facilities for Shop Work—At the begin- 
ning of the program each craft occupied a separate build- 
ing. All of these buildings were not located in the same 
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area and in some cases the distance between shops was 
several thousand feet. These buildings were old and badly 
crowded and the arrangement of the buildings made it 
very difficult to handle materials and perform other shop 
work efficiently. It was apparent that material handling 
costs could be greatly reduced by grouping all of the 
crafts in one shop thereby practically eliminating the labor 
expended in transporting material between the various 
scattered shops. When the new shop building was erected, 
eight crafts were housed in the new building and the 
building was designed to eliminate as many material han- 
dling operations as possible. As an example. in the old 
shops oxygen and acetylene for burning and welding work 
were supplied in small cylinders. In the new shop oxygen 
and propane are piped to the various locations in the 
shop and only a small amount of these gases are handled 
in small cylinders. Bridge cranes are provided in each 
bay for handling large or bulky loads and jib cranes are 
furnished for localized handling. However, the major 
portion of material handling in the shop is done with fork 
trucks and a swing boom mobile crane. 

Typical of the handling procedures is the one utilized 
by the Machinist department. When a pump or similar 
piece of equipment arrives at the shop, it is placed on a 
pallet in the receiving area. When a machinist is assigned 
to the job the loaded pallet is transported by fork truck 
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Crawler crane: Guy derrick unnecessary 


to the dismantling and assembling area where it is placed 
on saw-horses and the pallet is used as a work table. 
Parts dismantled from the equipment are placed in a 
metal container which is placed on the pallet. If the 
equipment to be repaired requires a new part that is not 
readily available. the pallet with the equipment and the 
container of parts is placed in a pallet rack until the new 
part becomes available. The pallet racks will hold up to 
five pallets each and the use of these racks conserves 
floor space and leaves the work area clear for other 
work. When the replacement part becomes available. the 
pallet is picked up by a fork truck and placed back on 
saw-horses for the work to be completed. When the work 
is completetd the pallet is moved to the finished work area 
to be transported to the field. The total material handling 
time required when utilizing this procedure is small, Due 
to the small amount of time and labor required to trans- 
port material from the field to the shop and te handle the 
material within the shop, it has been possible to reduce 
field work to a minimum. Facilities are available in the 
shop for rapid performance of work and the lighting is 
suitable for working on equipment on the night shifts 
when desirable. As the shop machinists have more experi- 
ence in this type of repair work than many of the field 
machinists, they are able to make repairs cheaper and 
quicker than they could be made in the field. 

Extensive use is made of handling and positioning 
equipment in the Welding department to reduce the time 
required for setting up and welding equipment. The Boiler 
Shop makes extensive use of hydraulic lifting tables 
equipped with ball transfers for feeding material into the 
shears and press brake. Dump boxes ate used thoroughout 
the shop for the handling of trash, turnings. scrap. ete.. 
and fork trucks are utilized to transport these dump boxes 
from the shop and to dump the materials into load lug- 
ver pans. 

Handling Procedures on Process Units ——Until re- 
cent vears on process units considerable use was made of 
built-in facilities such as monorails, gantry cranes, ete.. 
which were normally equipped with chain hoists for han- 
dling heavy loads, Where these facilities were not avail- 
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Swing boom crane: Where clearances are restricted 


able considerable use was made of guy derricks, gin poles, 
and other temporary rigging. These facilities were highly 
unsatisfactory for this work. The chain hoists would rust 
and freeze up if they were left in place and if they were 
stored between turnarounds. a considerable amount. of 
work was required to take down and later reinstall the 
heavy blocks. Smaller pieces of equipment were handled 
manually or with air hoists. Pumps and motors were usu- 
ally loaded on small carts and a winch truck was used 
to pull the carts to the edge of the units. 

At the present time very little built-in handling facili- 
ties are being installed on new process units. Instead the 
units are being laid out to permit effective use of mobile 
handling equipment. This has reduced the capital expendi- 
ture required for the process units and at the same time 
maintenance work can be done cheaper and easier by 
utilizing mobile handling equipment. For handling heavy 
loads. two crawler cranes are available which have a 
capacity of 10 tons at a 12-foot radius. These large cranes 
are required to accommodate the long booms and jibs 
that are necessary to handle loads near the center of the 
unit. The traveling speed of these crawler cranes is very 
low and their use is restricted to unit turnarounds or large 
construction jobs where several weeks of work are re- 
quired at one location, Most of the crane work is  per- 
formed with five mobile cranes ranging in capacity from 
© tons to 20 tons at a 12 foot radius. For handling pumps. 
motors, ete.. eight small rubber tired swing boom cranes 
are available, These cranes are designed for operation 
where clearances are restricted and the smallest of these 
cranes can be operated in aisles that are only TY, feet 
wide and under lines that are only 7 feet from the ground. 
Also a fork truck with a crane attachment is used for re- 
moving and handling pipe. valves and fittings in areas 
where clearances do not permit the use of the swing boom 
cranes. 


Transportation Facilities As far as possible trans- 
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Straddle truck: Sharp turn with long load 


portation has been divorced from hoisting operations by 
making extensive use of straddle trucks and load lugger 
trucks, On unit turnarounds, pallets are placed at the unit 
and heat exchangers. pumps, etc. that are to be trans- 
ported from the unit are loaded directly on pallets. The 
loaded pallets are then transported by straddle truck to 
the desived location, This system permits the crane to 
work independently of the straddle truck and at the same 
time the straddle truck does not have to stand idle while 
the pallet is being loaded or unloaded, Straddle trucks 
have been very effective in handling extremely long pieces 
of equipment. The straddle trucks have a very short turn- 
ing radius and they can negotiate turns with long loads 
that could not be handled on a regular truck. 

Pans are used to handle practically all trash, serap. 
brick rubble, dirt (except on large jobs), and other 
loose material that must be carried in a container. These 
pans are spotted at various locations in the plant and 
the trash and other materials are dumped directly in 
the pans. When the pan is filled a special pan lifting 
truck picks up the pan. carries it to the desired location 
and dumps the load. This truck is used full time for 
transporting the pans and dees not lose time waiting to 
be loaded and unloaded. Even more important than sav- 
ing the time of the truck is the saving of the time for the 
labor crews that normally load the truck. If these special 
trucks were not used, it would usually be necessary to 
dump the trash on the ground and then to reload it at a 
later date into the truck, thus greatly inereasing labor 
costs, Also extensive use is made of lifting tail gates for 
loading equipment on trucks. 


Dirt Handling The handling of dirt is one of the 
major items of maintenance expense at Baytown, Until 
recent years the majority of this work was performed with 
picks and shovels and only oa large jobs was mechanical 
equipment used. Partially this was due to the fear that 
excavating equipment would damage lines and cause a 
serious fire. At the preseat time very few ditches are dug 
by hand. On extremely large ditches a trench hoe is 
utilized. On ditches 2 feet wide and 51% feet or less in 
depth a vertical boom or ladder type trenching machine 
is used. This type of trenching machine was selected in- 
stead of a wheel type as it does not leave a ramp at each 
place where a line crosses the ditch, This results in less 
hand work being required to finish the ditch than would 
he required for a wheel type ditcher. For smaller trenches, 
two trenching machines mounted on jeeps are utilized. 
These machines deposit the spoil on each side of the ditch 
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Truck crane: Long reach to center unit 


which makes back filling more complicated. so the use of 
these machines is diminishing. 

Extensive use is made of small tractor mounted back- 
hoes for excavating for leaks and for other small exca- 
vating work. This equipment has proved successful and 
has been effective in reducing manual labor. Back filling 
work is accomplished by the use of bulldozers. The bull- 
dozers range in size from 20 to 60 draw-bar horsepower. 
The small machines are used for small jobs and in areas 
where physical obstructions prohibit the use of larger ma- 
chines. Large excavation jobs are performed with drag- 
lines. Our largest crane can be equipped with a 11,-yard 
bucket and our smaller cranes can handle 1 and 34-yard 
buckets. A vertical hole digger is utilized in digging holes 
for cathodic protection, building columns, stanchions. ete. 
This digger is mounted on the back of a 6 x 6 truck and 
has a turntable base which makes it very easy to spot the 
auger in the desired location, Dirt loading operations are 
performed with draglines and front-end loaders. 


Transportation of Maintenance Equipment” Dur- 
ing the past few years a program has been underway to 
reduce the time required for mechanics to check out and 
obtain tools for repair work. A large tool trailer that is 
stocked with all necessary tools is utilized on unit turn- 
arounds. A representative of the Storehouse also is sta- 
tioned in this tool trailer on major unit turnarounds to 
assist in ordering and expediting the delivery of material 
to the job. At the present time ten area tool rooms stra- 
tegically located in the plant are utilized for the issuing 
of tools. Since the installation of these area tool rooms, no 
major operating unit is located more than 1000 feet from 
the nearest tool room and little time is lost in checking 
out and returning tools. Very extensive use has been made 
of portable tool trailers in the Pipe and Labor departments. 

Extensive use is made of panel type sectional steel scaf- 
folding. This scaffolding is equipped with a special toggle 
latch that permits rapid erection and dismantling. This 
scaffolding along with necessary deck board is stored on 
pallets between jobs, When it is needed a straddle truck 
can quickly transport the scaffolding to the desired loca- 
tion. A large fork truck is utilized at the carpenter yard 
for the handling of lumber used for scaffolding boards 
and for form work. 

In order to inerease utilization of mechanical equip- 
ment. it has been necessary to improve methods for trans- 
porting crawler mounted equipment from one job to an- 
other. Large crawler equipment is transported on folding 
gooseneck and tilt-type trailers. while small crawler equip- 
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Hydraulic grader: Boom extended, rotated or retracted 


ment is transported by the straddle trucks. Recently a new 
road roller was purchased for our Labor Department. 
Several of the rollers on which quotations were received 
were acceptable and comparable in price. One particular 
make was selected because it was possible to mount lugs 
on the side of the frame and transport this roller with our 
straddle truck. 

Radio Dispatching— Extensive use is being made of 
two-way radio dispatching of industrial equipment. The use 
of radios for dispatching and controlling the operations 
of the equipment improves the utilization of the equip- 
ment and reduces the time lost by field crews. One piece 
of mobile equipment which handled an average of 5.7 
jobs per day before a radio was installed now handles 
an average of 7.5 jobs after the installation of a radio. 

Storehouse Operations. The Storehouse at Baytown 
makes very extensive use of material handling equipment. 
All material that can be palletized is placed on pallets as 
soon as it is received and is stored in pallet racks. This 
has greatly reduced handling costs and has improved the 
utilization of space in the building. Pipe and structural 
steel are stored in a yard provided with rail facilities. 
Mobile cranes are used to unload the railroad cars and 
stack the material in the storage yard, A large fork truck 
is used to load this material on the straddle truck pallets 
and the straddle truck is used to transport it to the field 
or to the shops. A side-loading fork lift truck has recently 
been purchased for this work. This machine is essentially a 
truck with forks that can be extended from the side to pick 
up a load and place it on the bed of the truck. This machine 


should permit the aisle space required for storing pipe 


and structural steel to be materially reduced. 

A large amount of material used at Baytown is pur- 
chased in Houston some 30 miles away and is received at a 
Humble bulk sales station terminal located just inside the 
city limits of Houston. At this location the material 
ix placed on pallets and loaded into a van-type trailer 
which is transported to Baytown when it is fully loaded. 
One truck is utilized fer transporting these vans from 
Houston to Baytown and loaded vans from the Compound 
plant at Baytown to the bulk sales terminal in Houston. 
This truck is able to make three trips per day whereas 
hefore adoption of this shuttle system. one trip per truck 
vas the daily average. 

The storehouse utilizes a very effective method of han- 
dling materials to the field. Requests for material are 
called into the storehouse by telephone, These requests 
are filled by the storehouse and delivery trucks which are 
on a schedule, deliver the material to the Storehouse Re- 
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ceiving Platform specified by the mechanic ordering the 
material. These runs are made on a 30-minute schedule 
and very little time is lost by field forces in waiting for 
delivery of Storehouse material. Perhaps the biggest im- 
provement in costs has been through the reduction in the 
number of items carried in storehouse stock. A survey of 
interchangeability of parts and extensive standardization 
has reduced the number of parts necessary to be main- 
tained in Storehouse stock. 

General- From the previous material covered, it is 
obvious that Humble utilizes a large amount of equip- 
ment for handling material. Various authorities estimate 
that a man performing manual work with his hands can 
develop from ',5 to Uy horsepower, By careful planning 
it may be possible to greatly improve the productivity of 
the man performing manual work, however, this improve- 
ment is negligible compared with the improvement that 
can be made by equipping this man with a piece of equip- 
ment that will do the equivalent of 5-100 horsepower of 
work. 

It has been found that the mere procurement of equip- 
ment does not in itself assure that maximum savings will be 
obtained. When a piece of equipment is received for 
the Maintenance and Construction Division at) Bay- 
town. a memorandum is issued to all supervisors pointing 
out that this particular piece of equipment is now avail- 
able and in service. Its limits and capabilities are ex 
plained and the procedure listed which is to be followed 
in requesting its use, It is often necessary to follow the 
equipment in the field to see that the equipment is used 
on the right type of jobs and that it is being effectively 
utilized. Frequently a follow up of work methods will 
expand the utilization of the equipment to other types 
of jobs and increase the saving to be realized from the 
use of the equipment. This follow up is usually performed 
by the foreman and supervisor in the craft to whieh this 
equipment is assigned along with the assitance of staff 
engineers. The Humble company encourages these people 
to be well informed on the latest developments in  ma- 
terial handling. This is done by reviewing publications 
devoted to material handling. making visits to other 
plants, attending conferences, exhibits, and technical meet- 
ings. Each of these tend to stimulate thinking and to en- 
courage interest in material handling. job improvement, 
and cost reduction. 
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Money, the inspiration for most managerial action, has focused attention 


upon the problem of maintenance. These are practical ideas for improving your system 


R. M. Cziner, R. S. Aries & Associates 


New York 


THE PROPER MAINTENANCE of plant and equip- 
ment has been of concern to manufacturers from the very 
earliest times of industrial activity. As a problem, how- 
ever, maintenance became important only during the pres- 
ent century, when the protection of huge investments in 
capital equipment made proper maintenance a necessity 
and when large plants made maintenance a complex oper- 
ation. Onee large sums of money had to be spent for 
buildings and facilities, the prevention of their deteriora- 
tion and their proper functioning became a major man- 
agerial consideration. From beth an operating and finan- 


cial viewpoint the upkeep of the physical property of the 


industrial corporation became a major problem. 


When textiles were still made in the home, the mainte- 


100 


nance of the weaving equipment was the function of the 
spinner himself. He lubricated, repaired, replaced, with 
a minimum of outside assistance. The establishment of 
the factory system introduced the specialization of main- 
tenance to a limited degree. Special workers were hired. 
but the maintenance man was still a neglected. unimpor- 
tant factor. Maintenance work was the province of the 
handyman, the “jack of all trades” who patched up the 
oor, oiled the equipment, did a little plumbing, cleaned, 
made shelves. ete. As far as the overall organization of 
the plant and the cost of production were concerned, main- 
tenance and maintenance personnel were still a relatively 
unimportant factor. 

As manufacturing became the complex business it is 
today. maintenance became a major operation in the plant. 
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Yet. until rather recentiy. littke thought was given to im- 
proving maintenance operations, to organizing and con- 
trolling it upon good managerial principles. Management 
considered maintenance a necessary evil. Maintenance ac- 
tually did not contribute to the sales of the company. If 
the machinery worked properly, that was only right and 
proper. Maintenance received little credit. Should any 
shut-down occur, management was certain to blame its 
maintenance force. Fortunately, this antiquated view point 
has by and large been abandoned by management. with a 
more realistic approach giving maintenance its proper 
credit and putting the maintenance department into the 
recognized operational set-up of the organization. 

With this rather belated recognition came also the reali- 
zation that maintenance had become a major problem for 
management. both from the standpoint of expenditures 
and the size of the maintenance force, This is especially 
true for those industries which use complex processes and 
continuous operations. The chemical industry and the pe- 
troleum and petrochemicals industries therefore face the 
problems of maintenance to a higher degree than most of 
the other manufacturing categories established by the De- 
partment of Commerce. 


Magnitude of Maintenance —Let’s look at some fig- 
ures, A recent survey revealed that in 1951. the chemical 
industry spent nearly a half a billion dollars for mainte- 
nance, Petroleum and coal products had a maintenance 
outlay of nearly $100 million. Since there is quite a bit 
of over-lapping in these figures, actual expenditures by 
refineries or petrochemical plants cannot be determined. 
The estimates. however, were as shown in Table 1. 

For whatever it is worth, these classifications show that 
the petroleum and coke industries use a higher percent 
in labor costs than does the chemical and allied industries, 
More to the point and somewhat more accurate than the 
above data is the fact that the petroleum industry, like 
the chemical industries, is spending between 5 and 6 cents 
out of every sales dollar on maintenance, This is an ap- 
preciable part of the “sales pie.” since profits generally 
run to only 10 to 12 percent of the sales dollar. 

The importance of maintenance in the petroleum in- 
dustry is further illustrated in a survey completed by 
Factory Management and Maintenance, which found that 
the petroleum industry employed one maintenance man in 
every three employes. This is an extremely high ratio of 
maintenance labor to total employment. The chemical in- 
dustry used only one maintenance man in every eight em- 
ployes. The average for all industries was | in 13, These 
figures can be compared with maintenance in such non- 
processing fields as furniture, where | maintenance worker 
was employed in every 23 men in the total labor force. 
What this means can be seen by the following summary: 

Furniture Tnecustry 44 maintenance men per 1000 employes 

AHL Industries 77 maintenance men per L000 employes 

Chemical Industry 125 maintenance men per LOOO employes 

Petroleum  Tndustrs 334 maintenance men per L000 employes 

These figures indicate. in general. the fact that the more 
automatic and complex the manufacturing operation, the 
greater the maintenance burden in relation to the total 
labor force. The petroleum industry ranks high. because 
their relatively low operating labor requirements make 
the maintenance labor ratio high, Such ratios, however, 
do not strictly hold true, An extreme example found in 
the chemical industry concerned a Midwest plant which 
employed 1200 people and maintained a maintenance de- 
partment numbering 440 men. The company handled ex- 
tremely viscous and caking materials. lots of slurries, ete. 
The rapid fouling-up of pipe lines necessitated constant 
work. Salvage of clogged-up pipes constituted a very im- 
portant maintenance function at that plant. No wonder 
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TABLE 1 
Maintenance Expenditures in 1951 


Chemicals & Petroleum & 
Allied Products | Coal Products 





$§ 262,000,000 $ [0000.00 


Material~ & equipment 
32,000,000 


Labor 202,000,000 


Dotal Expenditures $ 461,000,000 $ 4) 000,000 


that for every three operating and office employes. the 
plant carried two maintenance men. The high maintenance 
labor ratio for the petroleum industry, of course, is also 
reflected in costs by the increasing wages of labor. 

Costs, however, have not been the only factors which 
have tended to enlarge the maintenance burdens for the 
petroleum business. Processing equipment has become 
more complex. more specialized, requiring. in eflect. more 
and better maintenance. Service conditions in’ petroleum 
plants are becoming more complex and complicated. With 
all major efforts directed towards increasing production 
efficiencies, management can expect the trend towards 
higher maintenance activity to continue. 

The cost data presented above, despite their magnitude, 
still seriously undervaluate the real costs of plant mainte- 
nance, These costs do not even remotely cover such in- 
direct charges in the operation of a plant as losses suf- 
fered through improperly functioning equipment, break- 
downs, lowered production yields, and inferior products. 
Usually production is blamed in such matters, where ac- 
tually maintenance may be at fault. When such indireet 
costs, caused by improper maintenance, are added to the 
direct expenditures for labor. materials, supplies and 
equipment, the total cost for maintenance at a plant can 
be staggering to the imagination. 


Comparing Costs- The interest of the refinery and 
petrochemical plant manager in maintenance and its dol- 
lar and labor requirements should be obvious from the 
above mentioned facts and discussion. Virtually every 
plant manager and company executive realizes to some 
degree the increasing burden placed on operations and 
total manufacturing costs by maintenance. Better profits 
through better maintenance ranks high in the plans of 
most managements. In these times of rising material and 
labor costs, a proper functioning maintenance department, 
in fact, becomes a necessity. 

Obviously, with such a large maintenance burden, the 
company executive asks what can be done, It seems 
logical to attack expenditures going into so-called “non- 
productive” efforts. The rapidly increasing costs of main- 
tenance have within relatively recent times foreed man- 
agement to think and act about maintenance methods and 
controls. For an industry which devoted and devotes ex- 
tensive time and money in research, development, process- 
ing. ete. the petroleum industry in the past undertook 
very little basic investigations into maintenance practices, 
The need for improvements has finally been recognized. 
Money. the root of most managerial action. has focused 
attention upon the problem of maintenance. 

Emphasizing expenditures. the executive tends to look 
for some peg upon which to hang his maintenance hat. 
How. exactly, do the maintenance expenditures in his 
plant compare with such costs in other operations? Is 
boiler maintenance more expensive at his plant than at 
other locations? Is he spending too much money to main- 
tain the grounds? Is his spare parts inventory too large? 
To get the answers, the executive likes to compare costs. 
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Consequently, numerous articles have been published 
and will continue to be published which bring out such 
average facts such as “the average annual maintenance 
cost for a rubber-lined steel tank is X dollars per year 
per Y gallons of capacity.” or that “a one-inch diameter 
steel pipe should cost Z dollars to maintain each year for 
every W feet of length,” or that “a plant with between 
751 and 1,000 employes should spend V percent of its 
maintenance expenditures on pipefitting. Such data are 
fine. They can be helpful but only to a very limited 
extent. Management must realize the severe limitations 
inherent in such data. Such comparisons of costs can at 
best be only very rough indicators of maintenance per- 
formance at any particular plant. Such costs are based 
upon experience, but it is the experience in one, or at 
best. a number of plants. There is nothing which makes 
such data representative or makes it applicable to any 
particular situation. 

There is little question that every well-run plant knows 
its own maintenance costs, but comparing these with the 
expenditures at other refineries can be extremely mislead- 
ing. There are too many variables involved to make cost 
comparisons effective. Even where two plants produce the 
sume products and have similar operations, too many 
managerial and physical factors underlie costs to make 
such data comparable, Variables which can and do influ- 
ence maintenance costs include: 

The condition and age of the plant. Obviously, the 
older the equipment, the more extensive and intensive the 
upkeep. Similarly, the condition the facilities are kept in 
will influence the amount of maintenance applied. Where 
good! operations are only looked for, the maintenance will 
be less than at a plant where neat and clean appearances 
are additional requirements. 

Plant layout. Easy accessibility through spacious and 
proper plant layout makes maintenance easier than in 
facilities where cleaning and repairs are impeded by the 
crowding of equipment. 

decounting Procedures. 

Wage rates. Labor rates vary, depending on sectional 
practices and conditions. 

Unionization, A plant organized by craft unions will 
venerally have a higher labor cost than a plant operating 
with a plant union. 

Labor policies, The acceptable level of labor produc- 
tivity will vary from company to company. The division 
and organization of the maintenance force may also affect 
maintenance costs, 

Equipment and materials of construction. The size and 
type of equipment and machinery used in the plant will 
of course influence the amount of maintenance required. 
Equipment design can complicate maintenance. Materials 
of construction will determine the rate of repairs and 
replacement, 

Safety practices, Safety regulations will determine the 
protective devices which have to be serviced. Such devices 
often complicate regular maintenance of the equipment, 

Replacement vs, maintenance, Such a policy decision is 
of direct consequence to the degree of maintenance  prae- 
ticed. 

Definition of Maintenance. This is probably one of the 
most important factors influencing costs. 

Although the above are not all the factors which tend to 
vary costs from plant to plant. they do point out the fact 
that although two plants may have similar operations, 
their maintenance requirements and costs need not be com- 
parable. 
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What is Maintenance? It is especially the last item 
of the above named factors which can make cost compari- 
sons so ineffective. The word maintenance covers a range 
of work and responsibilities which can and does differ 
from plant to plant. Just what is maintenance? Strictly 
speaking, it should cover all those activities which con- 
tribute to the proper upkeep of the plant. In practice, how- 
ever. the department is often charged and burdened with 
a variety of work which in no manner contributes to 
maintenance, All too often, the maintenance department 
must build a desk, construct benches and tables for the 
plant cafeteria, make signs for employes’ clubs, etc. These 
are not maintenance functions, yet often the department 
is asked to build such items which properly can and 
should be purchased ready-made. Certainly, the depart- 
ment has the shops and craftsmen, but is it maintenance? 
In addition, the question often arises if the fabrication 
and installation of new equipment is within the province 
of the maintenance department. 

The range of maintenance work for each plant must be 
determined and set by management before any real evalu- 
ation of maintenance costs are possible. Certainly, it is 
useless to argue if new construction and installation is 
maintenance or a charge to capital expenditures. Simi- 
larly, do watchmen and custodians come under mainte- 
nance? It really makes little difference. The fact of the 
matter is that management should determine exactly what 
they consider maintenance and then make due allowances 
for the extent of the maintenance work so defined, Main- 
tenance can include the following services: maintenance 
and repair of equipment, of electrical equipment and 
wiring, of the lighting system, of trucks and other con- 
veyances, building inspection and upkeep, lubrication. 
sanitation, and of course, planning and control of all 
maintenance functions. 

Sylvania Electric Products, Inc. uses a system of codes 
for charging costs to the various functions of their main- 
tenance department which also gives a good breakdown 
of the duties and responsibilities of maintenance, These 
codes are: v 

1. Routine maintenance. 

2. Changeover, where equipment is changed from one type 
of production to another. 

. Repair, which covers normal failures, maladjustments, and 
wear, 
Overhaul not covered by repairs. 

5. Moving and installation. 

. Permanent property, which covers the fabrication of cap- 
ital equipment. 

. Engineering, on work not directly connected with pro- 
duction. 
Stock, which takes care of the fabrication of spare parts 
for the maintenance shop, and 
Methods, which is charges for all experimental mprove- 
ment work 

The Sylvania list may include functions which some 
plant managers may not consider maintenance. More 
strictly to the point of maintenance is the list of functions 
decided upon by The Budd Company. Their primary aim 
is preventive maintenance —preventing shut-downs rather 
than curing through repairs. Their goal is the reduction 
of down-time of equipment. With this in mind, the com- 
pany has given the maintenance department the follow- 
ing repsonsibilities: 

1. Routine service and maintenance 

2. Constant checking of facilities 

3. Repairs upon discovery of potential trouble 

$ Complete reconditioning at every opportunity 


5. Analyzing and correcting the causes of repeated failures 
through the examination of work records 
In addition, the company has found it a good practice 
to keep in touch with the equipment manufacturers in 
order to get their assistance in eliminating the causes of 
trouble and in modifying the equipment. The company, 
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thus, aims its maintenance towards prevention. The list 
does not reveal the extent of maintenance work. but it 
seems fairly obvious that they do not include new con- 
struction and installation as a part of such work. 


Organization of Maintenance—-A good organization 
of the maintenance department makes sure that all its 
operations are properly and adequately supervised. It 
must provide for definite assignments of responsibility, It 
should permit the planning and scheduling of all mainte- 
nance work. including repetitive. special, and emergency 
assignments. Proper and sufficient records must be kept 
to permit accurate control and analysis. The organization 
should insure the free flow of information, induce initia- 
tive, and provide for the adequate training of the person- 
nel. In short, the maintenance organization should follow 
the same principles as any other organizational set-up. 

The maintenance department must avoid over-organiza- 
tion and excessive paper work and red tape. Duplication 
of effort should be eliminated. Forms which have outlived 
their usefulness should be removed. The department 
should be versatile enough so that it can be applied to 
all areas of the plant. The organization should aim 
towards cutting out as much as possible all non-operating 
labor and unnecesary expenditures, 

The organization of the department, of course, will 
vary with the size of the maintenance staff. In a small 
establishment. the versatility of the staff is important. 
Assignments by special crafts is minor. Time controls 
should be kept simple. as should all records. Formal or- 
ganization will be of the most rudimentary type. since 
the department can work on a relatively personal basis. 
Where the maintenance department is large, however. the 
organization becomes of necessity formal. The head of 
the department is a plant executive. Costs and time con- 
trols are regulated strictly. Specialization by crafts and 
divisions becomes important. Management pressure, being 
more impersonal, becomes high. 

There has been a tendency in the large establishments 
towards the organization of the department on a central- 
ized basis, Although an area organization provides for a 
more direct contact of the maintenance workers with oper- 
ations, such a set-up all too often overlaps and makes 
for the duplication of work. Area organization also tends 
to give poor coordination and control. It may require a 
heavier inventory and is not as flexible as a centralized 
department, since the men from one area are not familiar 
with the equipment and operation in another area of the 
plant. Although competition between areas may stimu- 
late good work, there is a tendency for every area super- 
visor to consider his demands on the central shop as the 
most important work pending. Consequently, the shop is 
usually overloaded with “emergency” orders. The cen- 
tralized department requires more and better planning 
and controls, but it permits a high degree of specializa- 
tion and division of the work force by crafts, is a more 
flexible arrangement. and gives the management a better 
opportunity to train its maintenance workers, 


Measuring Maintenance Many -y-tems for measur- 
ing the effectiveness and efficiency of maintenance work 
have been used; none have proven completely successful. 
Such yardsticks vary in complexity from a simple ratio 
of investment to a thorough analysis of performance and 
maintenance records, Each company must determine which 
set of systems it requires and deems necessary in order to 
check the performance of the maintenance department. 

The five most common sysiems used (with varying de- 
grees of success) are: 
®@ Waintenance as a percent of investment. This system, 

of course. can be applied mostly to capital equipment. 
REINER 
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It is a very rough measure at best. The percentage must 
take into consideration such factors as the size of the 
equipment, the degree of wear anticipated, etc. A very 
rough measure of the annual maintenance based on in- 
vestment are the following percentages: (a) for simple 
equipment, light use- 2 to 4 percent, (b) for average 
equipment-—-6 to 7 percent, and (c) for complicated 
equipment, severe use- 8 to 10 percent of the invest- 
ment. These are naturally very rudimentary standards. 
Relationship Between Maintenance and Production. This 
ratio is based on available records, It assumes, however. 
a constant relationship. 

Repairs and Down-Times. Also based on records, this 
actually is a measurement of the effectiveness of main- 
tenance. Successive annual records give good indication 
of trend in the effectiveness of the maintenance. 

Times Based on Plant Records. Such estimates of the 
time requirements are based upon past performance. 
Again, such information is often more important his- 
torically to indicate trends, 

Standard Times. These are based upon work standards 
determined in the plant. Very effective for repetitive 
maintenance work. In such system each operation must 
be checked and timed separately. Probably the most 
effective evaluation test available. 


Intensive checks are absolutely necessary if maintenance 
economies are to be effected and performance raised, Such 
evaluations require accurate and adequate cost and time 
records, The aim is to locate trouble spots in maintenance, 
They should locate the equipment and machines which re- 
quire excessive or abnormal attention, the equipment 
which breaks down too often, with a view to studying the 
problems involved. For ordinary, repetitive operations 
average materials and labor costs should be determined. 
Such operations can most readily be put on a standard 
time and work basis, Furthermore, troublesome equipment 
can be examined intelligently with a view to redesigning 
or modifying the equipment. Idle time by maintenance 
personnel can be recorded accurately and the causes for 
such waste discovered and eliminated. Supplies and ma- 
terials can be standardized as far as possible. 

Such detailed and complicated work nearly always 
, ; \ ) 
shows results right from the start. It does not take too 
long to discover that in case after case some sort of waste 
occurred, Expensive materials were used where a cheaper 
vrade was adequate. Often repairs cost more money than 
the new equipment. Such small, immediate discoveries 
provide the incentives which aid in the complete, long 
analysis and reorganization of maintenance in a plant. 
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For counter bore in power cylinders, a portable tool 


Check these modern techniques for application in your Maintenance Department: 


® Resleeving power cylinders 
® Metal spray reconditioning - 


® Chrome plating cylinder walls 


® New shop gadgets 


Robert S. Ridgway, Standard Oil Company of California 


Montebelk Calif. 


OVER THE PAST FIVE to ten years a number of new 
maintenance practices and many new types of tools have 
come inte being which have been developed particularly 
for large equipment and are directly applicable to the 
larger gas engines and compressors, Still: more activity 
has been shown in advances in related industries, such as 
small industrial engine and aircraft engine maintenance, 
which can either be carried over bodily, or in some modi- 
fied form be found quite useful and valuable to the petro- 
leum industry in their heevy duty compressor and engine 
maintenance pregrams, 

Most operators have made use of these developments as 
they have become known, yet it seems surprising that so 
many have overlooked one or more of these practices which 
might be brought into the compressor plant with a very 
appreciable saving in overall maintenance cost. Others for 
some reason or other, may have been tried but never 
seemed to “take hold.” 

There are plenty of reasons why some of these ideas 


are not completely universal. Sometimes the operator has 
had an unfortunate experience while initiating the prac- 
tice and has rejected it as a bad idea. It often develops that 
the failure was due solely to his lack of knowledge of 
how to handle the work. He may not have known, also, 
that there might have been several different systems in 
vogue concurrently, and he may have been dealing with 
the “hangers on” vho were trying to get a toehold in the 
industry rather than those who offered a reliable service. 

Too often a bad experience will “sour” a prospective 
user on a practice which might be particularly useful to 
him if he had thoroughly understood the nature of the 
failure. It is not often that the operator just doesn’t know 
about a practice-—it is just that, for some reason or other, 
he may not be using some of them because he doesn’t 
realize what opportunities they hold for him, It is with 
this observation in mind that the writer reviews some of 
these rather useful methods as they affect heavy duty 
engine and compressor maintenance, with the hope that 
lol. 33, No. 1 
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For smoothing power cylinders, a portable hone 


the reader, if he finds at least one practice which he is 
not using, may be encouraged to try it. or perhaps give 
the practice another chance under different circumstances. 

No. | Repair Problem— Reciprocating engines and 
compressors usually present their cylinders and pistons as 
the No. | item for repair and reconditioning. Worn cyl- 
inders immediately pose the problem of whether to rebore 
to an oversize. reline back to standard, or purchase new 
equipment. Some engine power cylinders are built with 
renewable wet liners, so that restoring to standard size on 
such units can be effected by replacing the worn liner 
with a new one. and thus they present no problem. In the 
author's organization we have always rebored to fixed 
standards of oversize on the bore diameter, and to fixed 
standards on the overwidth of the piston ring grooves. 
This appears to be the only way out when a large number 
of makes and models of engines are in use, and a stock 
of piston rings musi be kept on hand to eliminate delays 
due to long delivery of piston rings. 

After 20 years under such a program. however. it be- 
came increasingly clear that if it were possible to restore 
the power cylinder to its standard diameter, with the conse- 
quent elimination of the stocks of oversize rings and pis- 
tons, the advantages would be appreciable. For this reason 
there has been. of late, considerable interest: manifested 
in the “dry lining” of power cylinders which were never 
originally intended to be relined. There are at least several 
service organizations which now make a practice of boring 
certain worn power cylinders and sleeving them back to 
standard size. 

The problem of resleeving shotild be attacked by a 
competent engineer and a study made of the power cylin- 
der to ensure that the barrel will not be unduly weakened 
by the removal of sufficient metal for the sleeve. The 
sleeve should be cast of high grade cast iron, using Type 
A graphite of about Class 40. It should be installed with 
a light press. and designed so that a heavy ring or shoul- 
der of short length (say 2 to 3 inches) provides the lock 
between the head and the cylinder, Keeping the length 
short will protect against stresses arising from tempera- 
ture differences. The balance of the sleeve can be stepped 


Prvkoteum REEINER 


January, 1954 


For valve seats, a portable grinder 


slightly in diameter two or even three times to reduce the 
length of the press. There should only be one lock how- 
ever, and it should be at the top of the eylinder. 

The other steps should not shoulder, but) should be 
allowed the freedom of expansion and contraction if nee- 
essary. This is not too difficult in many four-cycle engines 
with no ports to create problems. In our organization 
there are several hundred such resleeved power cylinders 
in operation with very gratifying results, The two cycle 
engines, however, present a much greater problem to the 
machine shop, in that the ports in the sleeve must be 
accurately aligned with the ports in the eylinder. How- 
ever, there are several firms now doing this work and 
claiming complete success. 


Salvaging for Reuse One marked advantage in the 
restoring of the power cylinders to original size which 
may be readily overlooked lies in the fact that a fair 
percentage of the power pistons can be salvaged for reuse. 
If you have not already noticed this fortunate circum- 
stance, it is urged that you examine your records and find 
how many types and styles of power pistons you may be 
operating in which the wear rate is particularly small. 
The company has one type of four-cyele engine in opera- 
tion in which, amazing enough. a negligible amount of 
wear is shown even after 10 to 15 years of continuous 
operation, When these cylinders are in need of recondi- 
tioning, they are resleeved back to standard size. with the 
original pistons continuing in use. Sometimes the grooves 
have to be widened to the first: standard of overwidth. 
This is done at much smaller cost than would be the case 
for a rebore and the purchase of an oversize piston, This 
charge is but a fraction of that required for a new power 
cylinder. This resleeving process has been under way for 
a sufficient amount of time so that the company regards 
it as completely satisfactory for the several types of en- 
vines on which it has been used. 


With respect to the reconditioning of compressor cylin- 
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ders, the problem is somewhat different. A larger per- 
centage of them are made with wet liners, which can be 
replaced. Many compressor cylinders are also made with 
dry liners which may be pressed out and replaced with 
new one when wear becomes excessive. The reboring of 
compresor cylinders for the installation of dry liners 
which were never originally planned for the equipment. 
often encounters dangerous obstacles. In the first place. 
the reduced wall thickness made necessary by the cut for 
the liner must be ample for the maximum safe working 
pressure at which the cylinder is to be used. Secondly. 
it ix too frequently found that such a cut will make the 
wall which constitutes the shoulder against which the 
valves seat, too thin to withstand the pressure under 
which they must be installed. 


Metal Spray Reconditioning Although many oper- 
ators are rather hesitant about using metal spray on power 
cylinders and pistons, most have been using this method 
of reconditioning on compressor pistons and cylinders for 
a considerable length of time. As most of the users have 
found by bitter experience, the results of the metal spray 
process are only as good as the technician who does the 
work, This statement cannot be emphasized too strongly. 
for users who have had discouraging results with this 
type of reconditioning have often obtained almost com- 
ylete satisfaction when the right man with the proper 
loathe: did the work. This also includes the knowledge 
of where this process is applicable, and where it is not. 

In the writer's experience with numerous metal spray 
applications on compressor cylinders and pistons, infre- 
quent but occasional failures have occurred, They are suf- 
ficiently infrequent, however, that the calculated risk of 
having failure oecur is sufficiently small so that the gen- 
eral practice of spraying has always been economically 
attractive. It should be remembered that if the application 
does fail, the cylinder and piston are usually not much 
worse off than they were before the job was done, so that 
the loss consists of principally the amount of money in- 
volved in the spray job. 

Developments in the metal spraying business have been 
considerable since the process was first used. The method 
of cutting coarse threads in the parent metal to provide 
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a mechanical lock for the spray has been fairly well sup- 
planted by the faster and probably better process of first 
spraying the ground or turned surface with wire of almost 
pure molybdenum. This wire has an extremely high melt- 
ing point and is applied at such close range that there is 
claimed to be somewhat of a penetration and thermal 
bond between it and the parent metal. For this reason the 
surface need only be true. and may even be polished. No 
threaded or dovetailed surface is required. The metal is 
applied in a thin coating, and it provides a rough sur- 
face on the outside which suffices for the mechanical lock 
between it and the special steel wire which is customarily 
used for follow-up and for finishing. The steel wire has 
very much the same coefficient of expansion as the iron or 
steel to which it is applied and trouble is seldom experi- 
enced from this source. The wire used for the bonding is 
much harder than the wire used as a followup, and where 
this hardness is no detriment, it can be used as the finished 
surface. Two factors work against using this bond wire 
alone: the bond wire is extremely costly and if there is 
an appreciable thickness of spray required, the expense 
may be prohibitive. Further, the finish is rather rough 
even when ground, and this rough surface is sometimes 
unacceptable. However, there are occasions when the in- 
surance value of having a better bond and the consequent 
less likelihood of failure will more than offset the high 
cost of the wire. 

The metal spray application is of particular value in 
sliding surfaces due to its porosity and consequent excel- 
lent ability to hold lubrication. Great claims are made for 
this particular characteristic, and observations after some 
years of operation would tend to indicate that they are 
true. Some 12 years ago the company rebored several 
large compressor cylinders and enlarged the piston diame- 
ter to fit by means of metal spray. They have given ex- 
cellent service in continuous operation since that time. 
This process also is very convenient when the problem of 
boring for a cylinder liner involves weakening the cylin- 
der barrel or cutting away the reinforcement for the 
compressor valves, as was noted peviously. A number of 
cylinders have been sprayed just to take care of this one 
particular situation. And there have been some failures! 


Chrome Plating— Considerable interest has been dis- 
played in the past few years on the subject of chrome 
plating of power cylinder walls. The smaller engines have 
been widely treated in this manner, but the process has 
made only slight progress in the heavy duty large engine 
field. There seems to be much that should be taken from 
the experience of the railroads in plating and replating 
their diesel cylinders. It has been the writer's experience 
that new cylinders, plated with the so-called porous 
chrome have given a good account of themselves. and 
have greatly reduced the wear rate on cylinder walls. 
Considerable concern was expressed over what might hap- 
pen when the chrome wore through to the iron, as the 
plating thickness usually runs in the order of eight to ten 
thousandths of an inch. To date, several power cylinders 
have reached that point, and spots varying from small to 
the size of the hand have been observed where the rings 
have worn through to the cast iron. These spot boundaries 
all seem to “feather out” in a very orderly fashion and 
have caused no trouble. 

In discussing this problem with the chief engineer of a 
company which makes a business of stripping and replat- 
ing chrome cylinder liners, he advised that one of the 
prominent manufacturers of railroad diesel engines fur- 
nishes his engine with liners which are chromed before 
thew leave the factory. They advise the customer to watch 
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his wear rate carefully and replace the liner before the 
chrome has worn through. The replating concern receives 
liners from many railroad companies in large quantities 
for stripping and replating. It was the engineer's observa- 
tion that most of the liners which he received had worn 
through the chrome at one point. and that this break- 
through had never been the cause of any trouble. 


The stripping and replating with chrome of power 
cylinders is an excellent way of keeping the cylinder in 
good dimensional shape. wherever it is economically prae- 
tical to do it. The economics of the situation, however. 
require that there be a rather large number of cylinders 
involved, as chrome plating requires the construction of a 
special anode for each different size of cylinder. These 
anodes are quite expensive. Where the number involved 
will pay off the anode, however. this will be an excellent 
method of reconditioning cylinders to a standard size, and. 
at the same time. of markedly reducing the wear rate. 


Prerequisites Cited-——The practice noted above de- 
scribes treatment of cylinders which have been initially 
chromed. and therefore have a true bore when the old 
chrome has been stripped off. The plating must be applied 
to a true surface. therefore the plating of worn cylinders 
involves truing by boring or grinding before plating. I 
the cylinder has appreciable wear. an economically pro- 
hibitive weight of chrome may be required to bring the 
cylinder back to standard size. To attempt to surmount 
this difficulty there is a process, now claimed to be out 
of the development stage, where dense cast iron is plated. 
cheaply. onto the cylinder wall to bring it back to size. 
This is then remachined so that the proper thickness of 
chrome can be applied to finish the cylinder. When this 
process becomes more common it will open an attractive 
avenue for restoring those types of power cylinders to 
standard size which are used in sufficient number that the 


price of the tooling will be no problem, Because of the 
wide range of diameters encountered the problem of build- 
ing so many expensive anodes tends to make the project 
of using chrome plating for compressor cylinders both 
expensive and difficult. 


Several companies sell services which involve drilling 
straddle holes across a crack, and installing special lock 
pins for holding the adjacent parts together while the old 
practice of “lacing” is carried on in between. Here again. 
most operators who have tried it are surprised to note 
the marked difference in quality which.is obtained from 
various technicians. The man who knows just where it 
will and where it will not work, and who knows how to 
use the process. is likely to provide satisfactory work. In 
general it should be noted that the process should not be 
used where appreciable stress, either mechanical or ther- 
mal. is involved. There are many 
where large castings have had locked up casting stresses 
therein. which have relieved themselves in a crack, Often- 
times the casting. after being mended with the metal lock- 


instances, however. 


ing process serves as well as a sound casting. 

Before leaving the subject of piston and cylinder re- 
conditioning. it should be noted that a fair percentage of 
operators do not seem to be taking advantage of the help 
which can be gained from the use of portable hones, which 
are merely “king size” industrial engine hones. These are 
reasonably priced and become a valuable tool to repair- 
men in smoothing up scores and scuff marks in both power 
and compressor cylinders, These hones operate on a cylin- 
der in place and are powered with a portable power drill. 
Those who have used this type of equipment feel that they 
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could never do their work properly without it, 

Metal Spraying Elsewhere — The process of metal 
spraying is also useful in other parts of the engine-driven 
compressor, It is widely used at present on compressor 
piston rods for refinishing them to standard size. The ad- 
vantage in its use here is both from the standpoint of 
economics, and an improved wearing surface which pro- 
vides superior lubrication. From the economic standpoint, 
it may sometimes appear questionable whether or not 
spraying should be done. when the cost of the spray job 
rather closely approaches the price of a new rod. When 
making this comparison remember that to install a new 
rod involves removal and replacement of the piston, in- 
volving considerable time and expense. and not too infre- 
quently, the cracking of the piston during removal. When 
all these factors are taken into consideration, it is usually 
much cheaper to spray the rod. One large manufacturer 
of gas engine driven compressors is said to spray all of 
his new piston rods which are intended to go into corro- 
sive service with stainless wire. When sprayed rods are to 
be used on elevated pressures, they should be sealed after 
spraying to prevent the pressure from penetrating the 
porous material and loosening the mechanical bond. It is 
the writer's observation that occasional failures are to be 
seen on sprayed rods, and, further. that the frequency of 
such failures is proportional to the pressures involved. 
other things being equal, Here again, the calculated risk 
of such failure still) seems to indicate that the sprayed 
compressor piston rod has much to offer. 

Crankshaft spraying has. of course, been done for many 
years, yet many of the operators seem to be reluctant to 
have large compressor crankshafts sprayed back to stand- 
ard size, The advantage of having no special undersize 
bearings is quite obvious. This job has now been made 
still more secure by the use of the molybdenum bond 
wire, described previously, Ino rebuilding journals it is 
usually more economical to do the complete job with the 
special bonding wire. eliminating the steel wire entirely 
with the necessity for a mechanical bond and the possibil- 
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ity of its failure. The process is also very convenient 
when used for building up the end of the crankshaft which 
is under the flywheel when the wheel has. at some time or 
other. been loose and has eroded the shaft. 


Plastic Thickness Gage An altogether different tool. 
hut one which can be as convenient to the maintenance 
of large engines as on the automotive engines for which 
it was originally designed, is the plastic thickness gage. 
Such a gage is used for measuring the clearance between 
journals and bearings, when new bearings are being fitted. 
In earlier days many gas engine maintenance men used 
small lead fuse wire to lay over the journal and be de- 
formed when the bearing cap was pulled down tightly. 
This served its purpose fairly well, but always provided 
the problem of compensating for the distance the fuse wire 
was indented into the babbitt of the bearing. Further, the 
thickness of the fuse wire after being deformed had to be 
measured by using micrometers. Many mechanics felt that 
the complete system was not sufficiently accurate, and 
would not use it, 

The makers of the plastic ribbon, however, have over- 
come these problems in a unique way. The ribbons are 
available in three different thicknesses, and the proper 
one for the job may be selected. The ribbon will deform 
readily without being indented into the soft bearing ma- 
terial. By comparing the width of the flattened ribbon 
after being deformed with the width scale shown on the 
envelope in which the ribbon was purchased. the exact 
thickness of the deformed ribbon—and thus the bearing 
clearance-—is read directly without the use of microm- 
eters. This is a fast and accurate method of measuring the 
clearance when new bearings are fitted. It is entirely pos- 
sible that some refiners will find their garages making 
full use of this handy tool, while their compressor main- 
tenance division may have overlooked it. 

Many operators of an appreciable number of four-cycle 
engines have found that a pneumatic valve seat grinder 
which will accurately grind either old or new seats pays 
big dividends both in the speed with which the work is 
done, and the aceuracy of the work. This portable valve 
seat grinder is supplied with equipment which will per- 
mit it to handle seats through a wide range of diameters. 
Anyone who has used this tool and has covered all of the 
seats in an engine in a matter of minutes would never 
vo back to the laborious and inaccurate method of hand 
reaming and grinding. 

It is heartening to see the torque wrench beginning to 
come into its own right around large engines and com- 
pressors. For years the handicap to using this tool lay in 


the fact that few if any wrenches were built with suffi- 
ciently high torque to take cylinder head nuts and other 
work of comparable magnitude. Now. however. torque 
wrenches of high capacity are available and are invalu- 
able in keeping cylinders round and in one piece. keeping 
studs from being overstressed, and from all the attendant 
and insidious troubles which stem from improper “make- 
up” of nuts on studs and bolts. 

There are a few who may not realize the importance 
of having head nuts put up to the proper torque, because 
some of their power cylinders never have had this treat- 
ment, and outwardly appear insensitive to the require- 
ment. However, it is the writer's opinion that much of the 
abnormal cylinder wear, rapid ring wear. poor ring seat- 
ing and similar troubles are traceable to this cause. In 
one particular type of power cylinder. numerous inci- 
dents of piston seizure and cylinder cracking were found 
to be caused from improper stud tension. When nuts were 
taken up with the torque wrench, this trouble ceased ab- 
ruptly, Most manufacturers of engine and compressor 
equipment now make sure that their instruction books 
show the torque which should be applied to nuts through- 
out the entire unit. It is particularly important that a very 
definite and even torque be supplied to nuts on all bearing 
and crosshead bolts, valve cover and cylinder head studs, 
and flywheel bolts. 

In this connection the warning should not be necessary 
that the impact wrench is not the tool to use when making 
up nuts on bolts and studs on the engine driven compres- 
sor. It is a highly valuable tool for the removal of such 
nuts. The temptation to use it for “making-up” purposes 
is often too great, and various operators make use of air 
restrictors to limit the torque provided. This is a danger- 
ous practice and should not be used. When the pneumatic 
tool people provide an impact wrench which can be set or 
adjusted for an accurate torque limitation, it will indeed 
be an extremely useful tool, as such a device would be 
fast, and infinitely more convenient than the current 
torque wrench. 


Use of Hardness Testers—-The appearance of several 
different types of portable hardness testers within the past 
few years has made the job of determining the hardness, 
and thus the probable strength of the material, a simple 
one. The need for these tools are relatively infrequent in 
the maintenance of gas engine and compressor equipment. 
but occasionally it has been found necessary to question 
the type of material from which valve cover. cylinder head 
and frame studs are made. Valve cover stud failures can 
he severe and disastrous, and it is essential to make sure 
that the studs used for this purpose are of a high strength 
alloy. Some of the older equipment may not be so fitted. 
It is relatively easy to take a portable hardness tester and 
check a representative number of the studs and so deter- 
mine whether or not they are satisfactory. There are sev- 
eral different types of this equipment available, some of 
which are direct reading. However. some of these are 
rather sensitive and. we have found. not too reliable. The 
writer has always favored the type wherein a hardened 
steel ball made an impression both in the part to be tested 
and in a steel bar of known hardness with the same ham- 
mer blow, as it appears to be more reliable. Use of a 
magnifying comparator to measure the diameter of both 
impressions. and reference to a table supplied with the in- 
strument will provide the hardness of the piece in question. 

The magnetic flux method of checking for cracks with 
dry or wet powders is altogether too common to warrant 
discussion here. It is in widespread use today in every 
line of industry. The dye penetrant methods of examina- 
tion are newer in their present handy form. although 
basically, they are merely a convenient elaboration of 


PerroteuM REFINER 





grandfather's method of smearing the part with kerosene, 
carefully cleaning it. then covering the area with whiting 
and. after it dried, tapping the part with a hammer to 
make the kerosene come to the surface and show in the 
whiting. Considerable controversy rages as to the effec- 
tiveness of this dye penetrant method, even amongst the 
experts, Many insist. however. that they find the method 
quite useful, particularly in places where it is difficult to 
make a magnetic examination. 

In our organization we have for many years made use 
of home-made tools which we refer to as “miking man- 
drels.” Each consists of a “tail” of Vg-by-l-inch strap iron 
which is made to hang down into the power cylinder 
which is to be measured, for a distance of 6 to 8 inches. 
At its upper end it is welded to a large peiece of Yg-inch 
iron with either a stud hole near the center, or two holes 
at opposite ends, such that the mandrel will permit accu- 
rate location on the type of cylinder for which it was de- 
signed. in both the crankwise and crankshaftwise direc- 
tions. By carefully locating the stud reference holes. the 
mandrel will always require that the micrometers be re- 
turned to the same points in the cylinder. Small holes. 
just large enough for the dead end of the micrometers 
to slip through, are drilled down the “tail” of the mandrel. 

These holes are located in such positions that the top 
one will be above the top ring travel. and preferably 
above the piston travel. Many cylinders are counterbored 
at the top. and it is wise to locate the top. or reference 
position hole, so that it will cause the measurement to be 
taken in this counterbored space. If this is done, there will 
be no concern about the top land of the piston causing 
wear at the reference point. The second hole should be 
drilled at the center of the area covered by the top piston 
ring when it is at its topmost point of travel. In most 
cylinders this will be the point of greatest wear, although 
a few engines seem to show maximum wear at the topmost 
position of the second ring. This should be the location 
for the third hole. Other holes can be located wherever 
desired, but as a rule, measurements below this point are 
not particularly significant. Normal cylinder wear is al- 
most always confined to a short upper section of the 
cylinder. Normally a fourth hole is placed at a point 
roughly six inches below the second measurement. Four 
measurement holes thus appear in the mandrel, the upper 
one being only for reference. 

A little study will indicate the unique value of this 
method of measurement. In the first place, with the aid of 
the mandrel, one may always return to the exact same spot 
for measurement, time after time. This usually takes care 
of the embarrassment of having certain cylinders shrink 
after a year of operation, Further, it speeds up the time 
of measurement by providing a rest for the dead end of 
the micrometer. The operator is working only with the 
measurement end. One of the most important reasons for 
its use. however. is the extreme accuracy permitted when 
determining rate of wear. for it cancels out errors due to 
temperature of the cylinder. temperature of the microme- 
ters. inaccuracy of the micrometers and “feel” of the 
operator. Instead of comparing the actual measurements 
at the various points taken at the first inspection with 
measurements taken at subsequent periods, only the dif- 
ferences are compared between the first (or reference) 
point and the various wear points. For instance, let us 
suppose that at the first inspection. the second. third and 
fourth points were found to measure .003, 002. and .0O}- 
ineh larger than the reference point. For wear rates we are 
not interested in the actual diameters. Incremental differ- 
ences rather than actual diameters hold interest. At a subse- 
quent inspection, the second. third and fourth points were 
0035, 0025 and .OOL-inch. respectively. larger than the 
measurement at the first or reference point. By comparison 
REEPINER 
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with the differences found on first inspection it is ascer- 
tained that the wear at the top ring is .0005-inch, the 
second ring is also .0O05-inch, and that there is no wear 
indicated at the lower point. In many cases this wear pat- 
tern will be clearly indicated, even though the total diame- 
tral reading of the micrometer might be less at the second 
inspection than it was at the first, due to the cylinder tem- 
perature being cooler at the second inspection, or the 
micrometer being hotter, or not properly calibrated at 
either or both of the inspections. Observers who at the 
outset have scoffed at the accuracies which we claim for 
this system have been turned into converts after using the 
method for a brief period of time. 


Use of Molybdenum Disulfide- A material which 
should not be overlooked because of the varied uses which 
it finds in compressor maintenance. is molybdenum disul- 
fide. This dry lubricant is particularly interesting because 
it does such a good job in the places where normal lubri- 
cation cannot be used. It is usually applied by rubbing 
the dry powder on clean metal surfaces, but) may be 
mixed with light oil. or even grease, for purposes of ap- 
plication. Once the powder is applied it’ is extremely 
tenacious. It is claimed to withstand temperatures of 600 
F. without oxidizing. Its lubricating qualities do not de- 
pend upon an adsorbed film of moisure, as is the case 
with graphite. 

This material is particularly useful on threads or fit- 
where seizing and consequent galling are normally or oc- 
casionally encountered. Nuts on exhaust manifold studs 
are easily removed long after being installed. Spark plug 
screw in and out easily when threads have been lubricated 
with the powder, Air starting valve stems and air check 
valve stems. normally difficult to lubricate, are greatly 
benefited by a coating of this material, When the main- 
tenance crew carries a can of this powder with them, it i- 
surprising to find the large number of points benefited by 
the application of this dry lubricant. 

In connection with molybdenum disulfide lubricant it 
should be noted that when studs and bolts are coated with 
it. all torque readings for nut application immediately lose 
all value. for normal frictional values are completely 
altered. 
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Inspection Practices and Problems 


Inspection department managers of refineries throughout the U. S. report 


their major problems as money, manpower and materials. Here is valuable information 


on scheduling and coordination, turnaround times and organization. 


Robert J. Phillips, Editor. 


SQUARELY ON THE SHOULDERS of a tiny group 
of men rest tremendous responsibilities. In the course of 
their daily efforts, they must answer questions such as 
these: “Is this process unit safe to operate, or should it 
he shut down immediately for repairs?” “What is the 
chance for a serious fire or explosion if we keep this fur- 
nace in service a few more days?” “Should this compres- 
sor be condemned and replaced?” “What about this pip- 
ing -is it corroded to the point that life, limb, and money 
are being risked?” 

Tough questions, surely —but the refining industry has 
bred a tough group to answer them the inspectors. Many 
of their answers are educated guesses, based on intuition 
and experience, Sometimes modern instruments come to 
their aid, In any event, the decisions of inspectors affect 
employes’ lives and millions of dollars worth of equip- 
ment. How they run their business is a fascinating story, 
and differs widely between refineries. The lack of uni- 
formity of practices prompted this report—a factual anal- 
ysis of a survey taken of the U.S. refining industry. 

There is a natural curiosity deeply instilled in us all to 
know how our neighbor across the fence runs his business. 
Inspection practices differ so widely that PetTroLeum 
REFINER felt that a real service could be rendered the 
industry if a study was made of all refineries to seek out 
a pattern, or, conversely, to pin point these differences. 

An 11-point questionnaire was mailed to each of the na- 
tion’s refiners. A whopping 42 percent took the time and 
effort to provide the answers to such questions as: how 
much does it cost to run your inspection department, how 


many men does it take, what are your toughest problems? 
The answers were always interesting, often startling. 

Each refiner was asked to identify the size of his plant 
according to the following scale, based on crude thruput: 
small—500 to 15,000 B/D; medium—-15,000 to 50,000 
B/D; large —over 50,000 B/D. Each question will be 
treated separately below. 

1. Do you have an Inspection department? A|! 
refineries classified as “large” have Inspection depart- 
ments, while 91 percent of those designated as medium 
in size are so staffed. It is a different story with the small 
refineries. Of those replying. only 42 percent have Inspec- 
tion departments, with an additional group of 15 percent 
contracting this work to outside companies. Several small 
refineries commented that while they did not have a group 
officially recognized as an Inspection department, trained 
personnel in their Maintenance department handled inspec- 
tion activities. 

2. How is the department staffed? What per- 
centage are graduate engineers? We asked for these 
answers on the basis of number of men per 1000 barrels 
per day of crude charge rate. In other words, a 10.000- 
barrel-per-day refinery with eight men in the Inspection 
department would have answered the first: question as 
“0.8.” The answers to the question are summarized in 
Table 1. Notice that the larger refineries have a much 
lower ratio of inspectors than the small refineries. In 
other words, as the refinery grows in size, the Inspection 
department doesn't keep pace with it in a straight line 
ratio. Here again a few of the correspondents from the 
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small refineries noted that their inspectors serve double 
duty in other engineering capacities. In all refineries, 
about one-half of the personnel are graduate engineers. 

3. What is your Inspection department's an- 
nual budget, for salaries and materials? What a 
tremendous spread in the answers from different  refin- 
eries! The results obtained from this question will be of 
great interest to the department head faced with an un- 
sympathetic management. The average large refinery is 
spending $705 per year for each 1000 barrels per day of 
crude thruput capacity. However, some large plants spend 
as much as $1300 per 1000 barrels per day and others 
as little as $100. How does your budget compare with 
these figures? 

The cost goes up for the medium sized refineries which 
average spending $795 per 1000 barrels per day with the 
maximum reported $1000 and the minimum $400. 

Now comes an entirely different story for the small re- 
fineries, as well as insight into a fairly unique arrange- 
ment. About 15 percent of the small refineries contract 
their inspection work to an outside company, and the 
cost of this service raises their budget to a figure consid- 
erably above that of their larger kinsmen. The average 
small refinery is spending $2572 per year for each 1000 
barrels per day of capacity, with the top number reported 
at $8000 and the lowest figure amounting to $250. Those 
contracting the service appear to be paying in the neigh- 
horhood of $4000 per 1000 barrels per day. 

Some caustic comments were received in answer to this 
question. Here are some samples: 

“Whatever we're spending, it’s not enough!” 

“Qur management expects us to build an Inspection 
department from bottle caps and soap coupons.” 

“We need all of the modern instruments that take the 
guess work out of inspecting, but can’t get the appropria- 
tion through.” 


4. Does the head of your Inspection depart- 
ment report to the maintenance superintendent? 
If not, to whom? In about one-third of the medium and 
large refineries, the department is under the wing of the 
maintenance superintendent. In the remainder of the re- 
fineries, the department reports to the chief engineer, with 
a small minority going directly to the refinery superin- 
tendent. Here are the actual figures: for medium and 
large refineries: 

Maintenance Superintendent 32 percent 
Chief Engineer 55 percent 
Refinery Superintendent 13 percent 

The small refineries split about evenly between report- 
ing to the maintenance superintendent and the refinery 
superintendent. There has been quite a controversy stew- 
ing for many years as to just what the authority of the 
inspectors should be, about which more will be said later. 
However, the limits of their authority depend very con- 
siderably on their position in the line organization, One 
small refiner, whose company believes in an almost com- 
pletely autonomous Inspection department. had this to 
say: 

“Some companies’ Inspection departments operate under 
the supervision of the maintenance department head. It is 
my personal belief and our company’s belief that it is 
more satisfactory and pays dividends for the Inspection 
department to be a separate department of its own, the 
head of the department to be on the same basis as the 
head of the maintenance and operating departments. It 
has also proven that an individual Inspection department 
helps to keep down friction between the Maintenance and 
Operating departments. Where Maintenance has charge of 
inspection they have a tendency to do work as they see 
fit. regardless of the thinking of the Operating depart- 
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ment. The Inspection department sometimes acts as an 
adviser or referee.” 

5. Is the authority of the department restricted 
to “‘advising’’ or do you have actual “‘line’’ au- 
thority. This question probes a sore point with inspectors 
everywhere. Many feel that their responsibilities are great 
but that they lack the authority to properly do their job. 
It is not unusual for technicians throughout the industry 
to be restricted to studying a problem and recommending 
a solution. Inspectors feel that the requirements of their 
work are different—-that their management is much in- 
clined to jump squarely on their shoulders when a process 
unit does not come up to expectations, Thus many in- 
spectors feel that their department should be endowed 
with sufficient authority to force acceptance of their 
studies. 

There is considerable discrepancy in the practices of 
the refineries polled in regard to this matter, Essentially 
none of the medium or large refineries give their inspec- 
tors complete line authority. However, 29 percent of the 
large refineries, and 17 percent of the medium refineries 
allow their inspectors some line authority. enough to 
warrant the correspondents replying to the question with 
an answer of “Both line and advise.” 

The informal and direct organization of the small re- 
fineries always tends in the direction of fixing responsibil- 
ity squarely on individuals. Hence, it was no surprise to 
find that 66 percent of the refineries in this group allowed 
their inspectors to have both line and staff authority. But 
have a look at the replies to the next question, which show 
that inspectors may actually have more authority than 
they are inclined to admit. 

6. Does the department have the final authority 
in ordering a process unit shut down for repairs? 
Of the small refiners, 42 percent have direct authority to 
shut down units. Only 5 percent of the medium and large 
refineries have this authority clearly stipulated, but many 
of the respondents penciled in this note, “We don’t aec- 
tually have the authority to order a unit shut down, but 
yur recommendations to do so are never refused.” 

7. Does the Inspection department okay all 
new construction and maintenance jobs before the 
unit can go back on stream? This function is an in- 
tegral part of the responsibilities of the Inspection de- 
partment in many refineries, regardless of size, Here is 
the way the replies shaped up, with the percentages shown 
being those that answered “yes” to the question: 

Large refineries 13 percent 

Medium retineries 56 percent 

Small refineries .. 71 percent 
Again the trend is shown where in the smaller refinery, 
authority and responsibility are more positively dele- 
gated. Can the general conclusion be drawn that large 
refineries are penalizing themselves in efficiency by hav- 
ing their departmental functions too inter-related, and 
failing to give sufficient direct responsibility to any one 
group? 

8. How often are complete inspections pulled 
on your process units, or, what is the run length 
between general turnarounds? This is probably the 
single most important question asked in the survey and 
the one most likely to point an accusing finger at out of 
date practices. Why is it that one refinery can run a cat 
eracker safely for 18 months, while a competing refinery 
just across the way feels that their cracker must be pulled 
down every six months for a complete inspection? Who is 
wrong? Obviously, the company that pulls the inspections 
at frequent intervals must be too conservative, since the 
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other refinery has demonstrated their ability to run safely 
for longer periods, 

This is a matter of deep and serious concern to refinery 
managers everywhere because the price of conservatism is 
high in terms of loss process credits, while the damages 
for leaning too far in the other direction might be spelled 
out in human lives or severe equipment losses. Every re- 
finer in the country should study Tables 2, 3, and 4 closely 
to see how his group fits in the picture. If he shuts down 
his cat unit at six month intervals, rather than at 18 
months, he will incur six downtimes during a three-year 
period rather than two, Assuming ten-day downtimes for 
each of the six-month inspections, and 14-day downtimes 
for the 18-month inspections, the more conservative re- 
finery will lose an additional 32 days of productive time 
on the process unit. If the average cat cracker makes a 
profit, of 30 cents per barrel of charge for a 10,000 
barrel-per-day unit, the additional loss suffered for the 
conservatively-managed unit being out of service will 
amount to $96,000, a staggering sum. 

If the stakes are so high, why will some refineries shoot 
for such short run lengths? The answer lies generally in 
the attitude of the management. On the one hand, the in- 
spector is badgered by a technical group insisting on 
maximum run lengths for maximum profits, and on the 
other hand is the operating department which fears for 
the safety of the equipment. Then the Maintenance de- 
partment will further muddle the picture by insisting on 
scheduling downtimes to better fit their manpower avail- 
ability, without regard for either of the two considerations 
noted above. 

Refinery management will find a big payout in settling 
this tug of war. There seems to be little question that a 
healthy fraction of the refiners are running far too short 
run lengths— the survey shows that many of their com- 
petitors are successfully running to longer ones. The ini- 
tiative is up to the management to encourage stretching 
the time between turnarounds. 

One interesting sidelight on the data tabulated in Tables 
2. 3 and 4, is that for once, the small refiner does not 
seem to have the administrative edge. Notice that as an 
average, the run lengths for his equipment average only 
about 60 percent of those of the larger refiners. 


9. Do you have a formal program for stand- 
ardizing inspection practices? The current hue and 
ery in the refining industry is for standardization—of 
equipment, duties, reports, and practices. Sometimes this 
emphasis on standardization has been brought about by 
a business that is growing daily in complexity, Sometimes 
it is aimed at saving money through more efficient utili- 
zation of men, materials, or inventories. So the question 
was put into the survey to learn what the trend has been 
toward standardizing inspection practices. Sure enough, 
most refineries are busily trying to provide airtight: writ- 
ten standards for inspection procedures. Of the large re- 
fineries questioned, 72 percent have formal programs. Of 
these, 81 percent distribute the standards in written form. 

Medium refineries are slightly less enthusiastic about 
the idea, with 50 percent striving for standardization, of 
which 90 percent have written material. As would be an- 
ticipated, the small refineries are less prone to push this 
type of endeavor, particularly since a substantial group 
contract their inspection work, Of the small refineries, 42 
percent have some sort of standardization program. 


10. What does your Inspection department re- 
gard as its biggest problem? This was a no-holds- 


barred, Katy-bar-the-door invitation to the refiners to get 
‘ r 
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it off their chest, and a high percentage did just that. 
The three most pressing problems listed by a majority of 
the refiners were: corrosion, scheduling, and manpower, 

Corrosion of vessels, lines, and vapor condensers is a 
more serious problem with the smaller refiners. More than 
one-half mentioned it as their number one headache. Ero- 
sion, particularly of catalyst lines, was regarded as a 
closely allied problem and hits large as well as small 
refineries. 

Personnel availability and morale is of serious concern 
to all groups. One commented, “Difficult to get engineers 
who enjoy this type of work. They want to move on to 
design, construction, ete. For this reason we are moving 
in direction of using more craftsmen and fewer engineers 
for inspection work.” 

Another said, “Our biggest problem is training of qual- 
ified engineers since this takes about one year.” And an- 
other, “Training and holding qualified inspectors. Tech- 
nical men all want bigger yields on working.” 

Scheduling and coordination of work with other de- 
partments stands out as a never ceasing problem. Al- 
though many of these difficulties are due to the individual 
personalities involved, most refineries seem to share the 
problem. Comments ran in this vein: 

“Fitting manpower to — for which schedule 
has been changed by management . 

“Getting other departme nts to cooperate in solving 
prob lems... 

“Following inspection schedule. Units rarely come 
down on scheduled date, which upsets schedules for other 
units...” 

“Getting operating and maintenance departments to 
work with us...” 

Corrosion, scheduling, and manpower were the most 
frequently named problems. Others listed were: 

“Short time table to complete a thorough inspection . . .” 

“Lack of modern instruments . . .” 

“War-time butt-weld pipe, bought when seamless was 
not available . 

“Hydrogen blistering, caustic embrittlement, high tem- 
perature pressure vessel distortion . . .” 

“Keeping equipment failures and unscheduled down- 
times to a minimum...” 

11. What special types of equipment does your 
Inspection department use? There was considerable 
uniformity in the answers to this question. The larger the 
refinery, the more items of specialized equipment were 
listed. Some of the standard items included internal and 
external pipe calipers, micrometers, electric type calipers. 
and X-ray. 

Many commercial trade-named items were listed. in- 
cluding: Audigage, Dye-Check, Magnatlux, Penetron, 
Probelog. Remotomike, Sonoflux, Utiliscope, and Zyglo. 
Several of the refineries noted that for special metallurg- 
ical analyses. advantage was taken of the services of local 
metallurgical laboratories. 

Conclusions 

Refinery managers everywhere should profit from this 
analysis of the activities of their competitors. Most of the 
inspectors answering the questionnaire felt that their de- 
partment did not have sufficient authority to efficiently 
discharge their duties. Top administrative problems in- 
clude the procurement and training of qualified person- 
nel, scheduling of work, and the effective combatting of 
corrosion and erosion. 

The most careful possible study should be given to the 
figures reported for the length of runs between turn- 
arounds, A significant percentage of the refiners are toss- 
ing away huge sums of money annually by restricting 
run lengths to uneconomically conservative levels. 
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Warehousing and Inventory Control 


Presented here in rapid-fire succession are the practical essentials in the 
establishment of a sound inventory control system 


James G. Robinson, Griffenhagen & Associates 
Chicago 


THIS ARTICLE IS directed primarily to: ta) identi- 
fying and indicating the solutions for some of the princi- 
pal problems of materials supply for refinery plant and 
equipment maintenance, repair, and operation: and (hb) 
outlining some of the essentials of effective materials man- 
agement. The primary purpose of materials management 
is to ensure that there will be available at the proper time 
and place the right quantity of each needed article of 
material to meet issue demands. The objective of effective 
materials management may be said to be the accomplish- 
ment of this purpose efficiently and economically with the 
lowest possible investment in materials inventory. 

Few supply problems would exist if inventories of all 
tvpes of materials were maintained at such high levels 
that all issue demands could always be promptly met, The 
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costs of carrying inventories, however. are heavy and 
working capital that is tied up in’ excessive inventories 
usually could be otherwise employed to far better advan- 
tage. Studies indicate that inventory carrying charges may 
range from 15 to as high as 25 percent of the average 
inventory value. On the other hand if inventories are not 
well balanced against prospective demands. too many 
shortages will result and too many issue demands will not 
he promptly met. Denials of supply because of short stock 


position can be most serious and costly. 
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A nice balance must be maintained between preventing 
denials of supply on the one hand and, on the other hand, 
avoiding the tying up of working capital in excessive inven- 
tory at high carrying costs. To accomplish such a balance 
requires sound policies, good organization, skilled utiliza- 
tion of modern techniques of materials management, and 
effective coordination and control of all supply activities. 

How to Evaluate Refinery Materials Manage- 
ment— A refinery manager can find out quickly whether 
his organization is managing materials effectively by 
looking for some of the typical symptoms of inadequacy. 
Weak materials management and unbalanced inventories 
are almost always indicated by any one or any combina- 
tion of the following things: 

(1) An excessive number of stock articles. 

(2) Needs and demands for stock articles in excess of 
the available supplies in stock, resulting in delays in the 
carrying out of maintenance and repair projects and de- 
lays in operations. 

(3) Large numbers of “dead” stock articles and slow- 
moving stock articles. 

(4) Excessive obsolescence of stocked materials, includ- 
ing refinery spares and equipment spare parts. 

(5) Outlaw stocks, or rat-holed stocks, in the custody of 
maintenance, repair, or operating foremen who do not 
want to seal on the storehouse and who “protect” 
themselves by withdrawing materials from the storehouse 
and holding them for use as required. 

(6) An excessively high inventory investment and low 
rate of inventory turnover. 


Causes of Ineffective Materials Management 
Some of the underlying causes of ineffective materials 
management are: 

(1) Failure to develop adequate article descriptions for 
use in stating materials requirements, buying. receiving, 
stocking, stock record keeping, withdrawing from stock. 
physical inventorying. and all other supply and supply 
control functions. 

(2) Failure to develop complete or accurate bills or 
lists of materials for specific maintenance and repair pro- 
grams and projects, and generally insufficient attention to 
determining requirements in terms of specific articles and 
quantities. 

(3) Failure to apply the principles of selectivity in re- 
viewing supply position and controlling the supply of 
specific articles. 

(4) Excessive dependence upon minimum and = maxi- 
mum quantities in fixing order control points and regu- 
lating quantities to be purchased, 

(5) Failure to provide adequate physical controls over 
supply stocks. 

(6) Failure to establish and give full effect to sound 
basic policies to regulate minimum inventory determina- 
tions and the determinations of purchase requirements. 

(7) Lack of standardization. 

(8) Inadequate, or no, control of the entry of additional 
new articles into the supply system and into the storehouse. 

(9) Failure to take advantage of substitutability and in- 
terchangeability in meeting the needs for materials from 
stock, 

(10) Failure of maintenance, repair, and operating fore- 
men and executives to assume, and effectively to dis- 
charge, their fundamental responsibilities with respect to 
materials, particularly in the determination of future ma- 
terials requirements and in making special efforts to use 
materials available in stock rather than requisitioning the 

~ purchase of personally preferred materials to meet either 
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casual or recurring needs or both. 

(11) Failure generally to fix responsibility and define 
authority for materials management and provide the right 
place in the top organization for this function. 


As a rule purchasing receives adequate attention and 
few of the real problems of materials management or 
weaknesses in a refinery supply system can be attributed 
to the purchasing function. 

The storehouse function and personnel are, however, 
usually placed at a low level in the refinery hierarchy, 
although the refinery storehouse employes are often ex- 
pected to be wizards and to possess: 

(1) An encyclopedic knowledge of materials such as to 
permit the ready physical identification of any article of 
stocked materials and also to identify it with the end use 
or uses for which it is stocked, 

(2) The initiative and acumen to influence maintenance. 
repair, and operating foremen and executives to use mate- 
rials that are in stock in preference to ordering personally 
preferred mateials that are not in stock and have never 
heen stocked. 

(3) The ability to divine and foretell what future re- 
quirements for all articles of stocked materials will be 
and to order stock replenishments without winding up 
with an excessive inventory investment or running the risk 
of being caught with any article in short stock position. 

(4) The technical qualifications requisite to determin- 
ing or recognizing substitutability and interchangeability 
for a very wide range of materials. 

The fact is that most of the time in most refineries, the 
storehouse personnel are “behind the eight ball.” The 
refinery storehouse employes, in their usual place in the 
organization, could not possibly be fairly held responsible 
for the results of materials management when they are 
afforded no means of establishing the premises on which 
sound decisions can be made as the bases for wise supply 
actions, when they are not provided with essential tools of 
supply control, and when they must act without the coop- 
eration of materials users, This fact, combined with the 
basic inventory compromises that must constantly be made 
by management, points up the need for every department 
participating to the appropriate extent in materials man- 
agement as well as the need for maximum coordination 
and close supervision of all supply activities. The least 
that can be expected from every department is initiative. 
and cooperation with the storehouse, in determining mate- 
rials requirements for specific articles; avoidance of the 
establishing of outlaw stocks of materials; initiative, and 
assistance to the storehouse, in establishing substitutability 
and interchangeability of materials; and earnest efforts to 
utilize stocked materials rather than request the buying of 
personally preferred materials that are not stocked. 


Article Identification—The Keystone 

One Article Description for Each Article: Wt is impossi- 
ble to provide effective materials management unless each 
article of material needed for maintenance, repair, or 
operation is identified by one, and only one, article de- 
scription. Such identification is so frequently taken for 
granted that the possibilities of having the same article 
purchased and stocked under several, or many. different 
descriptions are often not even recognized. 

Without adequate article descriptions, all of the same 
structural pattern, there is no common language that can 
be used by all concerned with materials in identifying 
required articles in all material operations, in stock ac- 
counting, in physical inventorying, and in fiscal account- 
ing. The inefficiency, the hidden costs, and the losses that 
are due to the lack of any adequate system of article iden- 
tification bear far more heavily on profit-and-loss than is 
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ever suspected and are far more important factors in de- 
termining profit margins than some more tangible cost 
elements which are subjected to rigid, and relatively 
expensive. controls, 

Commonly Used Types of Article Deseriptions: The 
types of descriptions most commonly used are: 

(1) Complete article descriptions, to identify 
pletely each article and to serve as the basis for material 
classification and stock numbering. as hereinafter dis- 
cussed, and for the other types of descriptions briefly de- 
scribed below. 

(2) Purchasing descriptions for use on purchase orders: 
some of the data included in complete descriptions for 
the information of material users are not necessary in pur- 
chase descriptions, especially when manufacturers’ or sup- 
pliers’ identifying numbers can be used. 

(3) Working descriptions. shortened forms of the com- 
plete descriptions for use on stock cards, issue requisitions, 
bills of material. and other internal documents on which 
materials are described. 

(4) Accounting descriptions for use in punch card ac- 
counting, in connection with stock numbers. where the 
punch card method is employed, and in all stock ae- 
counting reports prepared by tabulating machine method. 

Preparing Article Descriptions for New Articles Enter- 
ing the Supply System: To insure uniform and complete 
identification. specifications for new articles introduced 
into the supply system should be routed through a cen- 
tral point for the preparation of article descriptions 
hefore the articles enter the supply system. 


com- 


Stock Number System—An Essential to Positive 
and Ready Article Identification —An adequate stock 
number system: 

(1) Provides for each article a stock number that can 
he used as the primary means of identification on all oper- 
ating documents covering all transactions involving the 
article. 

(2) Permits the physical grouping of material for stow- 
ing in a storehouse, in stock number sequence and yet in 
logical arrangement for stowing. 

(3) Permits the keeping of stock record cards in stock 
number sequence and yet has the stock cards in logical 
sequence according to kinds of material covered by them. 

(1) Facilitates all postings to stock record cards. 

(5) Permits the use of the stock record cards them- 
selves as a numerical index to the stock catalogs, 

(6) Serves in the accounting department for material 
costing and material accounting purposes and permits the 
use of punch card accounting machines in material aec- 
counting. 

(7) Facilitates taking of physical inventories of stocks. 


Materials Catalogs—A Means of Attaining Effi- 
ciency in Materials Operations The full beneSt- of 
article identification and stock numbering cannot be real- 
ized until a materials catalog listing the articles of ma- 
terials stocked. or likely to be stocked, is published for 
ready use by all concerned in materials operations and 
materials management. The materials catalog is the 
medium through which the official ariicle deseriptioas 
and stock numbers are made available for use in identify- 
ing articles of material for all purposes to all users of 
materials and to all personnel engaged in the supply fune- 
tion throughout the entire organization, 

Some of the advantages of a materials catalog may be 
stated as follows: 

(1) Any department needing supplies can readily de 
termine whether the needed articles are stocked. 

(2) Supplies needed for specific purposes, that are 
found listed in the catalog. can be requisitioned for issue 
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by using short descriptions with assurance that what arti- 
cles are requisitioned are positively identified on the issue 
requisitions; guessing at descriptions or searching sup- 
pliers’ catalogs is eliminated. 

(3) The storehouse can ascertain readily and quickly 
the number and description under which each article is 
stocked and carried on a stock card; there should be no 
denials of supply because of confusion as to identification 
of needed articles. 

(4) Bills of material can be prepared more easily, and 
nonstock items which are included therein and must: be 
purchased can be immediately identified as such. 

(5) The purchasing department is assured of complete. 
consistent, and accurate purchase descriptions. which  re- 
sult in simplification of: 


(a) The preparation of requests for bids or quotations 
and permits securing comparable bids 

(bh) The writing of purchase orders and the identifving 
of shipping memorandums, mveoices, and receipts 
under purchase orders 

(c) The heeping ola purchase record for each article 


(6) Standardization of articles stocked is facilitated 
and the purchase of non-stock or non-cataloged articles 
hecomes easy to control, 

(7) Limitations on issues and special instructions, as 
required, regarding stock articles. interchangeability 
schedules, and other useful information can be included 
in the catalogs. 


Basic Classification of Materials [tis most advan- 
tageous to establish logical groupings or classes of the 
material that the refinery either stocks or would reason- 
ably he expected to stock. The stock numbering system 
should provide basie, consecutive blocks of numbers to be 
applied to the articles of each class and to allow for 
adequate number reserves and for skips or gaps in num- 
bering so that additional new articles may be numbered 
in the proper classes and in proper sequence within each 
class. 

Materials classification is of value in such operations 
as preparing summary material reports to management. 
budgeting. determining. and fixing minimum = inventories 
in terms of days of routine issues. allocating materials to 
buyers in the purchasing department, and preparing cost 
statements in which materials are shown as an element of 
costs, Warehousing and issuing of material is facilitated 
as the classification brings articles together in’ homoge- 
neous grovos that can be physically handled and stored 
as groups. 

Recognition of Classes of Requirements—An 
Essential in Determining Requirements Frequently. 
in determining materials requirements. complete reliance 
is placed upon issue experience, without analysis to de- 
termine whether past issues include quantities for nonre- 
curring needs and without much. if any. regard to the 
future work programs. budgets. and objectives of the 
refinery. 

Requirements or needs for articles of supply fall logi- 
cally into four classes, as follows: 

(1) Purchase lead time requirements. 

(2) Inventory lead time requirements. 

(3) Issue requirements or usage requirements, 

(a) Routine 
(bh) Provramaned 

(4) Insurance requirements, 

Purchase lead time for any article of supply is the 
average time that elapses between (a) the date a store- 
house makes its reports of requirements for such article. 
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and (b) the date the supply of the article, purchased on 
the basis of such report, is delivered to the storehouse. 
Purchase lead time requirements means the quantity, of an 
article, which is required to provide for routine issues 
during the purchase lead time. 





Vinimum inventory lead time is the minimum number 
of days of routine issues for which a reserve stock, over 
and above all other requirements, should be maintained 
in the storehouse in order to guard against short supply 
or denials of supply due to errors in estimating require- 
ments or failure at any point in the supply system, Such 
minimum number of days should be established as a 
matter of top management policy. Minimum inventory 
lead time requirements, sometimes called the “stock level 
requirements” or the “minimum inventory.” is the quan- 
tity equal to the routine issues for the minimum inventory 
lead time. When @ minimum inventory quantity is pro- 
vided, no additional allowance should be made for “in- 
surance requirements,” 

Issue requirements is the estimated quantity of any 
article required for use in maintenance, repair, opera- 
tions. and capital projects. Issue requirements include 
routine requirements and programmed requirements, de- 
fined as follows: 

(1) Routine requirements is the quantity of any article 
of supply that is required to meet ordinary recurring 
maintenance, repair, and operating needs, 

(2) Programmed requirements is the quantity of any 
article of supply required for (a) budgeted capital proj- 
ects, or (bh) any needs other than normal recurring needs 
of maintenance, repair, and operation. 

Insurance requirements is the quantity of an article 
estimated to be needed to afford insurance against the 
failure of in-service units of the same article and, as a 
consequence, prolonged shut-down of any process or pro- 
longed down-time of equipment when there are no other 
known or foreseeable uses for the article and when the 
insurance quantity need be only a fraction of the number 
of the in-service units. 

Total requirements is the sum of the quantities of all 
of the requirements for any article of supply for any 
future period. 

Vet requirements for any article of supply in any fu- 
ture period is the total requirement less the sum of the 
on-hand and on-order quantities. 

Vet purchase requirements is normally the net require- 
ments except when all or part of the net requirements can 
he met by substitutions, or when net requirements are 
rounded out to standard purchase quantities. 

The recognition and utilization of these categories of 
requirements are essential to the orderly and systematic 
determination of requirements which, in turn, is essential 
to the maintaining of a balanced stock position. 


Review and Order Cycle Schedule—The Work 
Program for Stock Control Increasing emphasis has 
heen placed in materials management on the use of order 
eveles for regular and systeinatic review of stock status. 
determination of requirements, purchasing, and such other 


supply actions as may be necessary to establishing a bal- 


anced stock position. 
Analysis of refinery storehouse stock discloses that an 
1. B.C grouping of the articles can be made as foilows: 
(1) A Group: High value articles which represent 
about 20 percent of the total number of stocked articles 
but account for 80 percent or more of the total value of 
the inventory. 
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(2) B Group: Medium cost articles which normally 
represent about 20 percent of the total articles stocked 
but account for about 15 percent of the total inventory 
value. 

(3) © Group: Low value articles which represent about 
60 percent of the stocked articles but account for only 
about 5 percent of the total inventory value. 

Obviously provision should be made for thoroughgoing 
reviews of the stock position and of requirements for the 
A value group on at least a monthly basis. Experience has 
indicated that the B value group can be well controlled 
on a quarterly review basis, and the C value group on 
an annual basis. There must. of course, be provision for 
out-of-schedule reviews as required. 

Critical articles (that is articles, regardless of their 
cost prices or the quantities used, which are important in 
operations and which have to be specially manufactured 
or which for any reason are difficult to procure or re- 
quire a long purchase lead time) should be included in 
the 4 group for purposes of inventory control, 

Shifts of articles between groups may be made. of 
course, as circumstances dictate. Any active stock article 
for any good reason may be shifted to the 4 group simply 
because it is desired to have special attention given to it. 

The A, B.C grouping is not the only grouping that 
may be employed for selective inventory control or other 
supply action. Slow moving articles, and even wholly in- 
active articles, may be separately listed, taken out of the 
regular order cycle schedules, and made subject to special 
efforts to have them used in lieu of other articles that 
are preferred and are in stock or would have to be pur- 
chased, Some stock articles may not be obsolete but for 
various reasons are not desirable and existing stocks of 
them should not be replaced but should be used up, These. 
also, should be taken out of the regular order-cycle sched- 
ule, included in a special “do not reorder” group, and 
made the subject of special efforts to have them used and 
cleared from stock. 

The A, B, C groups may be termed the “regular stock 
control groups.” Each regular stock control group should 
be placed on the order-cycle schedule by materials classes 
so that all articles of a particular materials class and of 
the same stock control group will be a “scheduled stock 
control group” on the order cycle schedule. 

Slow moving articles and “do not reorder articles” 
represent special “stock for clearance groups.” Lists of 
these should be in the hands of materials users and store- 
house employes who should ever be on the alert for 
opportunities to use to advantage the articles included in 
these groups. 

The formulation of an order cycle schedule is a task 
of major proportions. A good schedule distributes over 
a period of one year all the work involved in the periodic 
review of stock position and requirements and the result- 
ing supply actions, including purchasing. determined to 
he necessary to effect and maintain a balanced stock 
position. 


Supply Budgeting The maintaining of a balanced 
stock position, in accordance with the established inven- 
tory policies of any enterprise, is basically a problem of 
budgeting, formally or informally. each article of supply 
in terms of quantities expressed in issue units of measure, 
One side of the budget is “the supply” and the other is 
“the requirements.” Obviously, a budget for an article of 
supply, however informal the budget may be and it may 
be only figures on a seratch pad, should be just the de- 
velopment of the details of the supply required to carry 
out the refinery approved work programs for maintenance. 
repair, and operation as provided for by the approved 
refinery budget. 
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Figure 1. Auxiliary stuffing box: A stop to slide valve leaks 
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Maintenance During Operation 


Priceless process time can be saved if your maintenance group is talented at 


devising repairs without removing the unit from operation. Here are selected case his- 


tories of unusual repair methods that may have application at your refinery. 


C. B. Parrish, Jr., Standard Oil Company (Indiana) 
Whitina, Ind. 


IMPROVEMENT OF the service factor, that is, the 
percentage of time a refiner’s units are on stream, is much 
sought after but is sometimes a difficult’ goal to attain. 
Service factor improvement on existing equipment pro- 
vides increased earnings without corresponding increases 
in capital outlay for additional facilities, Sometimes a 
permanent repair can be effected during operation without 
any downtime whatever. More often, a temporary repair 
made during the run will allow the unit to continue in 
service until the next regularly scheduled shutdown when 
a permanent repair can be made concurrently with other 
maintenance, perhaps with no increase in downtime, Suc- 
cessful execution of such repairs together with the similar 
benefits derived from preventive maintenance make on- 
stream maintenance worthwhile. 

As those who are responsible for planning maintenance 


January, 1954——VPerrorecM REFINER 


manpower know only too well. an unscheduled shutdown 
plays havec with maintenance manpower requirements 
and results in inefficient maintenance and increased down- 
time, Depending on the type of unit. unscheduled shut- 
downs sometimes cause serious storage problems for crude 
or for intermediate products from other units. Suck dis- 
locations may necessitate feed cutbacks on other units and 
thereby further reduce refinery throughput. On-stream 
maintenance can effectively reduce the need for such in- 
efficient operation and can minimize trouble spots so that 
the work load for the operators is reduced during the re- 
mainder of the run. 


123 





Maintenance During Operation .. . 





Figure 2. Thermocouple well: Sheared leads to stop leaks 


A previous discussion of the subject of on-stream main- 
tenance at Whiting was presented by R. W. Mecklin, L. A. 
White, and W. J. Buxton in the March, 1953 issue of 
Perno.eem REFINER. That article presented an over-all 
picture of maintenance during operation at Whiting. This 
discussion will be confined to actual case histories of 
Whiting on-stream maintenance. These examples will be 
concerned with repairs made to equipment which had 
failed or which appeared likely to fail and repairs or 
maintenance which can best be described as preventive 
maintenance, Most of the examples given will concern 
Hhuid catalytic cracking units. 

PROBLEM: Leakage Caused by Slide Valve Pack- 
ing During the first few years of operation of our fluid 
catalytic cracking units, considerable difficulty was en- 
countered in’ keeping the packing on slide valve stems 
properly adjusted, This situation. of course, resulted in 
extremely eroded valve stems which greatly accelerated 
leakage. An auxiliary stuffing box was devised and used 
when adjustment of the existing packing did not stop the 
leakage. (See Figure | which shows half of each piece of 
the stuffing box.) This auxiliary stuffing box was made 
from a %-inch plate approximately 10 x 5 inches with a 
piece of 3-inch Sehed. 160 pipe about 2 inches long welded 
in the center, The assembly was then split through the 
longitudinal center line and a gasket installed between 
the pieces which were held together with two Allen head 
cap serews, The pipe was bored to the proper diameter 
to accommodate the packing. 

Two holes were drilled in the plate for the gland studs 
of the slide valve stuffing box and two additional holes 
were drilled and tapped to receive the auxiliary box gland 
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studs, An auxiliary gland was fabricated from '/-inch 
plate and 22-inch pipe. This was also split on the longi- 
tudinal center line, a gasket inserted, and the pieces held 
together with screws while machining. The installation 
was accomplished by inserting gaskets between the pieces 
of the auxiliary box and between it and the slide valve 
box. The Allen screws and slide valve stud nuts were 
tightened. The packing was then inserted and the follower 
tightened down. In order to install the auxiliary stuffing 
box, the stem of the slide valve was retracted to the full 
open position so that contact was made between ground 
seats on the bonnet and stem. 

In most instances, the seats were in good condition and 
the flow of catalyst through the bonnet was stopped. When 
leakage still occurred, aeration air was introduced 
through the bonnet to protect the workman from the hot 
catalyst leaking out. This installation was complicated by 
the extremely close clearances inside of the valve yoke 
since the gland on the hydraulic end of the slide valve is 
only 5 inches from the gland on the catalyst end. This 
clearance is further reduced by the gland bolting on both 
ends. The auxiliary stuffing box has been used on a num- 
ber of occasions and once was used for a period of about 
seven months. 


PROBLEM: Drilling of Plugged Aeration Taps— 
Plugged aeration taps in catalyst standpipes and carrier 
lines have been drilled with a “home-made” machine simi- 
lar to the commercially produced pipe tapping machines. 
This machine has also been used several times to drill 
pressured lines (up to 1050 F.. 30 psig) for installing new 
aeration taps of various sizes. The installation of these 
new aeration taps prevented a shutdown on at least one 
occasion, While the machine and the procedure used are 
familiar to many, a few words of explanation may be in 
order, A short flanged nipple the size of the new tap is 
welded to the line and a gate valve is bolted to the flange. 
The pipe tapping machine is bolted to the valve. The drill 
is inserted through the stuffing box of the machine and 
the open valve. The hole is drilled in the pressured line, 
the drill retracted past the valve seat. the valve closed 
and the machine disconnected from the valve. The new 
line is then connected to the valve. The drill can be 
marked to indicate when it has been retracted beyond the 
valve seat or a positive safety device can be arranged 
which will prevent accidental withdrawal of the drill 
heyond the packing. In this “home-made” model, 100-psig 
air is inserted between the valve and the drill stuffing box 
and is removed near the pressured line with a valved con- 
nection to cool the drill and remove cutting chips. Before 
this refinement was added, several drills were ruined 
during each operation. 

A larger model of the “home-made” machine was used 
successfully in drilling out a blind which was inadvert- 
ently left on the pressure side of the valve in the pump- 
out line from a gas knockout drum, This blind, of course, 
prevented the withdrawal of condensate from the drum 
and would have eventually resulted in at least a partial 
shutdown. The revised machine was required because a 
much larger (2%,,-inch) than normal hole was drilled. 


PROBLEM: Onstream Repair of Defective Ther- 
mowells—During an early run on one of our units a 
thermocouple well installed in a carrier line eroded 
through. A box with a bleed valve was welded to the line 
to enclose the leaking well. The bleed valve was then 
closed after the welding was completed. Since the escap- 
ing hot catalyst made this procedure difficult, gate valves 
were installed adjacent to the flanges of all wells in cata- 
Iyst lines and standpipes at the next shutdown. (See 
Figure 2.) Thereafter, when a thermocouple well failed, 
the valve was closed which sheared the leads and stopped 
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Figure 3. Retractable thermocouple well: Continuous temperature measurement with new wells 


the flow of catalyst. While this procedure solved the 
problem of leakage. it did not permit a continuation of 
temperature recordings at these points. However, the prin- 
ciple of the tapping machines described above was modi- 
fied and used in the development of a retractable thermo- 
couple well. (See Figure 3.) A valved connection on the 
pressured side of the packing is usually installed so that 
compressed air can be introduced at this point during the 
retraction of the well. Another valve is usually installed 
between the well flange and the junction box for stopping 
catalyst leakage prior to the removal of the eroded well. 
Since with this device wells can be renewed during opera- 
tion. virtually continuous temperature recordings are 
assured at all critical points. 


PROBLEM: Replacement of Pressure Gage Line 
During Operation A leak developed in the pressure 
gage line in the governor oil system of the turbine for the 
air blower on one of our cat crackers. This line was made 
of copper tubing and there was no valve available to iso- 
late that portion of the line containing the leak. [t was 
a relatively easy matter to stop the leak by crimping the 
line. but it was also desired to have a pressure indicator 
in the system, After considerable discussion among me 
chanical. engineering. and operating personnel it) was 
decided that a new line to the pressure gage could be 
installed safely without a shutdown by using the follow 
ing procedure suggested by the machinist foreman. The 
emergency trip on the throttle valve was wired so that it 
could net trip. The power piston was immobilized by 
slipping a J-ineh pipe split longitudinally around the 
piston rod and wiring it in place. This locked the steam 
admission valves in a fixed position. The emergency hand 
REEINER 
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trip on the turbine was then pulled. This depressured the 
line in which the break occurred and permitted the in- 
stallation of a new line and valve to the pressure gage 
during operation of the turbine. This operation did not 
affect the bearing oil system in any way. The steam throt- 
tle valve was manually adjusted to control the machine 
during this operation. Removal of the restraining devices 
on the throttle valve trip and the power piston rod per- 
mitted the return of the turbine to normal operation. 


PROBLEM: How to Clean Sediment from Tanks 
About once a year the two (decanted) fuel oil tanks on 
each of our units are emptied for cleaning during opera- 
tion. This cleaning was accomplished previously by en- 
tering the tank after it was properly blinded and shovel- 
ing out the one to two foot layer of catalyst and oil that 
remained on the bottom of the tank. Provisions made 
recently for such cleaning eliminate the necessity for 
personnel! to enter the tank. These provisions permit the 
diverting of cold light eyele oil to the tanks. This oil is 
used to agitate the catalyst and oil on the tank bottom. 
A pump was provided for pumping the resulting slurry 
back to the reactor charge line. This procedure results in 
a saving of perhaps two to four tons of catalyst a year, 
It also eliminates the possibility of contact: between the 
workmen's skin and the decanted oil, which is suspected 
of being carcinogenctic. 


PROBLEM: 


Vapor Lines 


Leaking Flanges in Catalyst and 


Several leaks at flanges have occurred 
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Figure 4. “A-frame rig: Support for slide valve during gate change 


from time to time on some of the large catalyst and vapor 
lines. In an attempt to stop these leaks, several products 
were tried. However, considerable success was experienced 
with the use of a special high temperature cement, which 
is intended primarily for repairing furnace fire boxes. 
When the leak is very large, it is advantageous to pack 
asbestos rope between the flanges inside the bolt circle 
before the cement is packed into the joint. This reduces 
the amount of vapors escaping. Shrinkage of the cement 
does not appear to be a problem and excellent bond has 
heen obtained. While this particular cement does not ap- 
pear to be satisfactory on oil leaks in general, one flange 
leak in the overhead line from the fractionator was sealed 
successfully with this material in spite of the fact that 
some of the leaking petroleum vapors were condensing 
on the flange surfaces at the time. 


PROBLEM: Onstream Replacement of Slide 
Valve — During an early run the 42-inch slide valve in the 
regenerator stack of one of our units became so badly 
eroded that proper control was impossible, A decision was 
reached to attempt the replacement of the slide. The re- 
generator pressure was reduced to about 2!, psig and the 
slide was retracted as far as possible, which was only 
about two-thirds open because insulating material which 
had dropped from above had fused to the slide. The hy- 
draulie oil control system and bonnet flange bolts were 
removed, A chain fall was used to pull the bonnet and 
slide. Although elaborate precautions had been taken to 
protect personnel from the flue gas that was expected to 
rush from the open bonnet, a strong syphon effect: was 
created which resulted in a strong flow into the stack at 
that point. The slide was renewed with no difficulty and 
normal operation resumed. (See Figures 4 and 5.) 


PROBLEM: Vent Valve Failed to Close, Causing 
Power Loss The condensate pump for the condenser 
on the air blower turbine failed a few years ago. The 
spare pump was not put on the line in time to prevent 
the resulting pressure on the turbine exhaust system from 
opening the posiiive pressure valve momentarily and vent- 
ing the exhaust to the atmosphere, In addition, the vent 
valve failed to close after the spare pump was put in 
service. This situation, of course, resulted in a consider- 
able loss of horsepower available to the blower and would 
have imposed a large economic loss if an on-stream repair 
could not have been made rapidly. The on-stream repair 
which was simple but nevertheless effective. consisted of 
placing a board over the vent opening. Investigation at the 
next shutdown revealed that dirt, catalyst, and scale which 
had accumulated in the open vent had lodged on the pos- 
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itive pressure valve seat preventing it from closing. Per- 
manent facilities installed at that time consisted of weld- 
ing one end of a 3-inch length of pipe to the top of the 
vent stack, the other end having been provided with a 
machined gasket seating surface. A steel plate which was 
provided with guides and stops was fitted with a rubber 
gasket and then placed on the top of this vent. This steel 
plate acted as a secondary valve and also prevented the 
accumulation of dirt and catalyst in the stack. 


PROBLEM: How to Replace a Sheared Bonnet 
Stud—Shortly after a recent shutdown on a large com- 
bination cracking unit, the operators discovered that one 
of the bonnet studs on a relief valve was twisted off. The 
valve was on a crude charge line operating at 240 F, and 
385 psig. It was obvious from the type of failure that the 
stud had failed when a mechanic had over-tightened it 
during the shutdown. Since this broken stud was on the 
bonnet flange, there was, of course. no leakage at the time. 
However, leakage may have occurred if the valve had 
popped during the remainder of the run. Consequently, it 
was decided to repair the valve in service: the method 
selected was the installation of a four-bolt clamp. 


PROBLEM: How to Remove Tank Heater Cover 
Without Dumping Tank—Tank suction heaters pur- 
chased in recent years permit the removal of the heater 
cover for inspecting and testing the tubes while the tank 
is full. However, we have several older heaters which do 
not permit such removal because a single set of bolts are 
used to position both the tube sheet and the cover. These 
older heaters have been altered in various ways to permit 
the removal of the covers without emptying the tank. One 
method, which we no longer use, cousists of permanently 
joining the tank nozzle flange and the tube sheet. if they 
are of the same diameter, by welding four or more straps 
across them, This method has the advantage of permitting 
a simple on-stream repair and the disadvantage of requir- 
ing the weld to be chipped if the bundle has to be re- 
moved for retubing or other reason. 

Another method consists of reaming about eight of 
the holes (45° apart) in the tank nozzle flange and the 
heater cover to the next larger size and tapping the cor- 
responding holes in the tube sheet to the next larger 
size. Larger bolts are then installed in these eight holes. 
If it is desirable in the future to remove the cover while 
the tank is full, the inboard nuts on these bolts and the 
thread engagement obtained in the tapped holes in the 
tube sheet keep the latter in position during the removal 
of the cover. A variation of this method is required if 
the diameter of the tube sheet is smaller than the tank 
nozzle flange and cover. If this situation exists. the diam- 
eter of the tube sheet is increased in effect by attaching 
four segments to the tube sheet by three *,-inch studs 
inserted radially into tapped holes in the tube sheet. Each 
of these segments, located 90° apart. should be tapped 
for two of the standard size flange bolts before being in- 
stalled. The cover can be removed as explained above. 
Each of the latter two methods can be performed in place 
also but only the last method permits the repair to be 
made with liquid above the heater, Obviously. a calcula- 
tion should be made for a proposed repair to determine 
the amount of welding or number and size of bolts re- 
quired to accomplish the job safely. 


PROBLEM: How to Apply Patch to Low-Pressure 
Vessel—-Two years ago the 4!4-foot shell of the jet 
condenser on a propane dewaxing unit holed through 
near the bottom head. Since the operating pressure of 
the vessel is normally only about 2 psig it appeared that 
a patch could be installed safely by raising the liquid 
(primarily water) level to a point considerably above the 
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opening so that gas could not be pressured out of the 
hole during the repair. A 1,-inch plate was rolled to the 
o.d, of the vessel, and an oil-resistant rubber gasket placed 
between the patch plate and the shell. Two straps were 
installed around the vessel to hold the patch in place 
since welding is not permitted on the unit during opera- 
tion. In addition a “strong-back” brace for the patch was 
constructed and fastened to two of the vessel angle sup- 
ports. Two jack screws. bucked by the strong-back, ap- 
plied additional pressure. 


Preventive Maintenance 

Much can be said for the importance of emergency 
repairs and how they enable a unit to remain on stream 
for extended periods of time until they are scheduled 
down. The same things can be said about preventive main- 
tenance. However, the benefits to be realized from a well- 
planned and executed preventive maintenance program 
are often not clearly recognized. Perhaps this is because 
the effect of such a program is not immediately apparent. 
Unlike emergency repairs, there is no crisis involved in 
preventive maintenance work; it is not dramatic. Failure 
of even a small and relatively inexpensive piece of equip- 
ment can result in expenditures far in excess of the cost 
of an adequate preventive maintenance program. For this 
reason. preventive maintenance should not be considered 
as an expense but rather an insurance. 

However, a preventive maintenance program can be 
overdone. When establishing a program, personnel ex- 
perienced in the maintenance of the type of equipment 
involved should be consulted, A great deal of thought 
must be given to the matter and a decision made regard- 
ing the amount and frequency of the preventive work to 
be done. The program should be reviewed occasionally 
in the light of experience gained over the period it has 
been in effect in an effort to obtain the optimum results. 

Perhaps some examples of the type of such work prac- 
ticed in our fluid catalytic cracking department would be 
of interest. The following outline shows representative ex- 
amples of preventive maintenance work performed. 


\. Yearly 

1. Bearings on all motors are checked 

2. Flexible couplings on all motor-driven pumps are 
checked, cleaned, and retitled 

3. Clamps on all cables are checked 

$4. Instrument air drier cocks are vreased 

5. All 1800-rpm (or slower) motors are greased 

Semi-Annually 

1 Overhead cranes are greased and exercised 

2 Air compressor intake filters are cleaned and the 
om) changed 

3 Hubs and stems on instrument block valves are 
vreased 

4. Turbine sentinels are checked 

Quarterly 

1. All lubricated cocks on gas lines at the flare 
stacks are lubricated. 

? Al compressors are “keved up.” Lubricator 
quills and filters are cleaned ane packing lane 
vents are blown ont 

Monthly 

1. Rehet valve steam and drain lines are blown out 

2, ALL J600-rpm, 60-hp Cor larger) motors are 
vreased 

Weekly 

1. Furnace tuel oil burners are 
conditioned as unecessary 


cleaned and re 


2. On) in compressors and large turbines is checked 
tor contamination 

3. kimergency tostrument air compressor is. run, 
oiled, vreased, and repaired as nhecessar’ry 


It is our experience that a preventive maintenance pro- 
gram which depends on the memory of an_ individual. 
whether clerk. area coordinator, craft foreman, or opera- 
tor to issue the necessary orders is certain to break down 
eventually. An automatic order system for preventive 
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Figure 5. Jack: An assist to free eroded gate. 


maintenance in our fluid catalytic cracking department 
has been developed and used successfully for several years. 
All scheduled maintenance in this system is accomplished 
following written orders. Here is the system: 

A 5.x IL inch ecard is prepared for each job, The de- 
scription of the work is given in as much detail as is 
necessary, such as. “Adjust and refill all shock absorbers.” 
Space is provided for indicating the equipment and unit 
on whieh the work is to be performed, the craft’ which 
will perform the work and the code against which it is 
to be charged, The frequency is indicated under “Com- 
ments” such as “April | and October 1° or “Monthly.” 


If the frequeney is weekly. the day of the week and the 
amount of time required for the operation are indicated 


as follows: “Weekly, Wednesday. 2 hours.” The reason 
for this is. of course, that it enables each craft to work 
out a weekly routine. The weeks of the year are written 
across the bottom of the page and a tight fitting metal 
sliding tab indicates the week of the year that the job 
should be performed, 

These cards are filed in a binder so that the bottom 
inch of each ecard protrudes beyond the card above it 
until the bottom of the binder is reached, The next card 
is then placed at the top under the cards preceding it. 
The cards for each unit are filed in alphabetical order 
according to the equipment being serviced, making it sim- 
ple to locate any card desired, Also. the clerk can tell 
by a rapid glanee down each layer of ecards which jobs 
are scheduled for that week. He then writes an order from 
the information on each card. makes an entry showing 
the date the order was issued and the number of the order. 
and then moves the tab to indicate the next week of the 
year the order is to be repeated. After the work has been 
performed. one copy of the order is returned to the clerk. 
He records on the scheduled maintenance card the com- 
pletion date, the foreman’s name or initials and the time 
required for the job from information obtained from the 
returned order, thus completing the cycle. 

The foregoing has presented a few examples of on- 
stream maintenance, including preventive maintenance, 
that have been performed at our Whiting refinery. prin- 
cipally on fluid catalytic cracking units. If an over-all 
picture of maintenance-during-operation of all types of 
equipment at Whiting is desired, your attention is again 
called to the article which appeared in the March, 1953 


issue of PetronetwM’ REFINER, 
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Gripper arms: Up to four 55-gallon drums 


Palletiess handling: Up to two tons 


New Materials Handling Method 


By elimination of wooden pallets, Shell can save between $250,000 and 


$750,000 a year for replacement and upkeep alone. 


DEVELOPMENT of a new type of 
yripper arms for lift trucks has been 
announced by Shell Oil Company. 
The device is hailed as the key. sought 
for a quarter-ceniury, to the handling 
of materials without using the custom. 
ary wooden pallet. The new handling 
method differs from conventional fork- 
lift truck operations in that gripper 
arms prasp from the sides so 
that no bottom support is needed. 

The new gripper arms were devel- 
oped to cut Shell's distribution ex- 
penses. Elimination of wooden pallets 
would save Shell between $250,000 
and $750,000 a year for replacement 
and upkeep alone. Pallets also take a 
heavy toll in waste freight and ware- 
and in labor for man- 


loads 


house 
handling. 

In its initial study of the whole dis- 
tribution problem, Shell concluded 
that palletless handling was prefera- 
ble. But tests proved existing gripper 
arms unsatisfactory for several rea- 
sons. Not only did they have to be 
changed for different types of loads. 


space, 


128 


but the thickness of the arms necessi- 
tated leaving large gaps between loads. 
thereby wasting warehouse and freight 
space, 

Shell engineering and distribution 
experts say their versatile new gripper 
arms attachment solves these prob- 
lems, They predict substantial savings 
in distribution costs through use of 
the attachments which are being in- 
stalled in Shell depots as fast as they 
can be produced. 

Representatives of several indus- 
tries already have sought permission 
to obtain the new arms for their own 
handling requirements. The attach- 
ments are expected to be on the mar- 
ket for several 
months. 


general use within 

Shell's major use of the new attach- 
ment is in handling drums and pack- 
aves, The same set of arms can handle 
both types of loads, giving the device 
wide versatility. 

Friction. uniformly distributed over 
a relatively large area, rather than lo- 
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calized pressure. provides the main 
which Shell arms lift’ a 
load. This improvement allows the 
handling of larger loads without 
crushing. The lifting effectiveness of 
the friction factor is raised by special 
shaping of arms plus corrugated fac- 
they come contact 


force with 


ings where into 
with a load. 

Shell's arms are flexible and are 
shaped to provide, for the first time. 
a sufficiently firm grip to hold load- 
safely despite abrupt Previ- 
ously, loads tended to slip forward 
and fall when sharp stops were made. 

Up to nearly two tons can be han- 
dled by the largest type of attachment 
developed by Shell. That one handle 
four 55-gallon drums or the equal in 
cases, quarter drums, kegs. and pails. 

In its earlier phases, the Shell de- 
velopment: project also produced an 
attachment for lifting two 55-gallon 
drums or their equal in cases and 
quarter drums. and another for lifting 
one 55-gallon drum or its equal in 


stops, 


cases, 
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An auxiliary to petrochemical processing . . . 





Tonnage Oxygen 


Part |. Rectification and Refrigeration 
> Part Il. Heat Exchange Methods and Impurities Removal 


Part Ill. “Package” Units. 


Peter W. Sherwood, Chemica! Engineer 


White Plains, N. Y. 


EFFICIENT RECOVERY of “cold” 
from product nitrogen and oxygen by 
transfer to the incoming air is of fun- 
damental import for the achievement 
of low energy consumption. In ideal 
performance wholly reversible condi- 
tions are maintained throughout the 
exchanger, i.e. at any one point the 
temperature of the air stream will 
equal that of the product gas stream 
to which it transfers heat. 

Actually. such performance is not 
possible for a number of reasons. A 
temperature approach of zero between 
the two gas streams would call for an 
exchanger of infinite size and a con- 
cession must thus be made to practical 
limitations. Furthermore, the incoming 
air. being at higher pressure than the 
effluent gases, has a higher specific 
heat. The temperature differential at 
the cold end (where it is most signifi- 
cant) will therefore be considerably 
greater than at the warm end if both 
sides of the exchanger carry the same 
mass of gas. 

This is strikingly illustrated in Ta- 
ble 1. due to Davies.' which considers 
the countercurrent heat exchange be- 
tween two air streams of equal mass 
but at different: pressures. The cold 
stream is assumed to enter the heat 
exchanger at atmospheric pressure and 

191 C. The warm gas is at the pres- 
sure indicated in the table. Approach 
temperature at the warm end is as- 
sumed to be 3 C. 

It may thus be seen that. in order 
to achieve the required low tempera- 
ture in the entering air stream, its 
mass flow must be necessarily smatler 
than that of the low-pressure product 
streams. Several systems for providing 
this “unbalanced flow” are available 
and will be discussed below. 

There is another reason why unbal- 
anced flow must be provided. In ton- 
nage oxygen plants. the heat exchanger 
system serves to remove carbon diox- 
ide and moisture from the air by low- 
*In the following discussion there shall be ap- 


plied to these units the generic (though not 
strictly accurate) term “tubular” exchangers 
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temperature condensation. These im- 
purities will build up in the heat ex- 
changer passages and must be removed 
at frequent intervals. 

In all major oxygen processes. ex- 
cept the Elliott cycle — this scavenging 
action is brought about by a reversal 
of flow; i.e. the outgoing gases are em- 
ploved to vaporize carbon dioxide and 
ice which have been deposited in the 
same passage during an earlier part 
of the cycle. It can he shown. how- 
ever, that the large temperature dif- 
ferential at the cold end of the ex- 
changer makes this scavenging action 
ineffective unless the effluent gas flows 
in greater mass than the entering air. 

Three types of heat exchanger are 
involved in the different’ major ton- 
nage oxygen cycles: The Frankl Re- 
generative. the Kellogg-Collins Re- 
versing.” and the Elliott-Modine finned 
exchangers.” Other units of potential 
usefulness, among them one developed 
by A. D. Little, have aroused recent 
interest, 


The Frankl Regenerative 
Exchanger 

This is the oldest. and still the most 
widely used type of heat exchanger 
for the production of gaseous medium- 
purity oxygen. It was first used in the 
Linde-Frankl eyele and is today also 
incorporated in the processes of L’Air 
Liquide. Air Reduction Company. 
Linde Air Products Company, and 
British Oxygen Company (Rescol). 

The Frankl exchanger works on the 
well-known principle of regenerative 
heat exchange facilitated by heat stor- 
age in internally provided packing. 
The unit works cyclically. 

During the first part of the eyele, air 
passes through the exchanger which 
has been cooled during the previous 


TABLE 1 
Theoretical Heat Exchange Conditions 
PRESSURE 5 Atm. | 20 Atm. | 200 Atm 


Teold 17 3s mi) 
Timean 46 ih 


evele. In the course of its passage, the 
air is cooled near its saturation point. 
En route, it gives up its sensible heat 
to the regenerator packing and also 
deposits contained carbon dioxide and 
water in its passages. 

Upon conclusion of this phase, which 
may last for about two minutes, a set 
of reversing valves operate to intro- 
duce one of the cold product pases 
while shunting the air stream to an- 
other unit. The cold gas stream will 
transfer its “cold” to the exchanger 
packing while picking up the stored 
sensible heat and deposited impurities. 
At the expiration of another 120. see- 
onds. the flow will once again be re- 
versed, Air flow is countercurrent to 
cold gas flow. 

In spite of the method of unbalance 
employed to assure substantially com- 
plete removal of deposited impurities, 
a certain amount of fouling occurs 
progressively, When the obstruction to 
vas flow becomes intolerable, the heat 
exchangers must be taken off-stream 
to be “defrosted.” Le. cleaned. 

To keep the size of the regenerative 
heat exchanger small, for minimum 
heat leakage. the packing should have 
a large mass. and a large surface per 
unit volume, At the same time, it 
should provide passage of low pressure 
drop. 

Frank's packing. which has been in 
successful use since its introduction in 
1930, consists of a number of “pan- 
cakes” of about one inch width and a 
diameter equal to that of the column 
into whieh it is packed, Each “pan- 
cake” is formed of aluminum: strip. 
about one inch wide and corrugated 
transversely at an angle ef 15° with 
its length. Two strips are wound about 
the central at the time, 
with their corrugations in) opposite 


‘ woe -~ 
passage | 


core same 
directions so that a 
vided in the interstices. “Pancakes” are 
separated from each other by inter- 


pro- 


posed wire screens. Each cubic foot of 


this packing provides about 3000 
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square feet of transfer area. 

The great advantages of the regen- 
erative exchanger are its high inherent 
thermodynamic efficiency, its low first 
cost, and its low sensitivity to operat- 
ing fluctuations. 

A number of drawbacks are also 
characteristic of regenerators in ton- 
nage oxygen production, and they have 
led to the incorporation of tubular 
heat exchangers into several cycles. 

Foremost is the inability of the unit 
to provide a pure product, since, dur- 
ing the early part of nitrogen or oxy- 
yen flow, the product gas will be con- 
taminated by air which had been re- 
tained in the regenerator case. 

If pure products are required, pro- 
vision can be made to depressurize the 
air-filled regenerators before the sep- 
arated make gases are admitted. By 
this means, contamination of the oxy- 
ven stream from this source may be 
reduced to less than 0.55) percent.' 
Additional improvement in purity may 
be achieved by purging the regenera- 
tors between half-cyeles, 

A third point which has been eriti- 
cized in the use of Frankl exchangers 
is their eyelical nature which causes 
the exit temperature of air to in- 
crease toward the end of the half- 
eyele. As a result, the air will carry 
with it more carbon dioxide than cor- 
responds to saturation at its average 
outlet: temperature. Furthermore, air 
will not be available at its saturation 
temperature throughout the eyele, and 
feed conditions to the rectification 
column will fluctuate. 


The Kellogg-Collins Reversing 
Heat Exchanger 

To overcome the disadvantages of 
regenerative-type heat exchangers, 
which have been outlined above, the 
Kelloge cycle employs indirect heat 
transfer through metallic separating 
walls. The special exchanger required 
for this purpose was originally con- 
ceived by S.C. Collins and further 
developed by Trumpler. Dodge, and 
others, 

The Kellogg-Collins unit is a multi- 
stream exchanger, carrying four 
streams -air, nitrogen, oxygen, and 
“unbalance” air in different passages. 
The incoming air is cooled, in’ the 
main, by indirect heat exchange with 
the effluent product gases. 

Reversing valves are provided in the 
warm end of the nitrogen and air 
streams. Every two to four minutes, 
these valves operate automatically to 
interchange the passages provided for 
these two gases. In this way, air will 
flow upward through one passage dur- 


130 


Cut-away drawing of Weirton Steel Co. oxygen plant. (Courtesy of Air Products, Inc.) 


ing the first half of the cycle. After 
reversal, nitrogen will flow through 
the same passage in downward direc- 
tion. In this manner, low-pressure 
nitrogen is made to serve as scavenger 
for the removal of deposited carbon 
dioxide and water. Oxygen flows con- 
tinuously through its own passage and 
is therefore never contaminated by 
retained air and by air impurities. 

Unlike the regenerator, the Kellogg- 
Collins exchanger does not therefore 
rely on heat storage. However. it does 
bring about purification, like the 
Frankl unit, by alternate exposure of 
its packing, first to impurity-laden air. 
and then to low-pressure nitrogen 
which serves as scavenger. 

Cycles incorporating the use of the 
Frankl exchanger embody the prin- 
ciple of mass unbalance. i.e. the mass 
of product gas exceeds the amount of 
compressed air which flows through 
the heat accumulator. 

The Kellogg cycle makes use of the 
Trumpler pass, a method of tempera- 
ture unbalance. In this system, a por- 
tion of the air is withdrawn from the 
cold end of the heat exchanger and is 
returned in countercurrent heat ex- 
change with the main high-pressure air 
stream. For this purpose, a fourth 
passage is provided in the cold end of 
the Kellogg-Collins unit. 

This system has the advantage of 
simplifying the process flow by elimi- 
nation of the auxiliary air stream. 
However, it does so at the expense of 
reduced oxygen recovery and increased 
energy demands. 

The use of the indirect’ reversing 
heat exchanger thus offers the ad- 
vantages of simpler process flow and. 
at least in theory, a purer oxygen prod- 
uct. Furthermore, it is not subject to 
the cyclical temperature fluctuations 
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which characterize operation with re- 
venerators. 

Already mentioned is that the 
Trumpler pass operates with a loss in 
oxygen recovery. Another drawback of 
the Kellogg-Collins unit. which is in- 
herent in all indirect heat exchangers. 
is the reduction in thermodynamic efli- 
ciency which is due to the larger re- 
quired temperature approach (5-6 C. 
at the warm end vs. 2 C. in the Frankl 
regenerator). 

According to Grassman.' another 
difficulty rests in the need to maintain 
perfectly uniform and balanced flow 
through each individual tube in the 
exchanger if fouling is to be pre- 
vented. Grassman calculates that the 
maximum permissible variation (in 
relative flow rates between the various 
streams) is of the order of one percent. 


The Elliott-Modine Finned 
Exchanger 

This is a finned-tube heat exchanger 
of special construction. It is made up 
of parallel brass plates which are sep- 
arated by copper fins set at right angles 
to them. The headers are so arranged 
that the two gas streams, which are in 
heat exchange. flow countercurrently 
through alternate rectangular passages. 

Separate exchangers serve in oxygen- 
air and nitrogen-air heat transfer. The 
Elliott cyele, which is the only one 
contemplating the use of this type of 
heat exchanger. uses a compound col- 
umn and operates its air cycle there- 
fore entirely at low pressure (approxi- 
mately 1.6 atmospheres). The problem 
of unbalance is therefore encountered 
only to a small extent insofar as tem- 
perature differential is concerned. 

As in the other cyéles carbon di- 
oxide and water are deposited on the 
heat exchange surfaces. Since the 
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Modified Linde-Frankl cycle oxygen unit.” 


Elliott-Modine unit is not designed for 
reversing service, it is necessary to 
defrost at regular and frequent inter- 
vals. Some relief is given by precooling 
the incoming air and passing it through 
silica gel dryers for the removal of 
much of the contained moisture before 
the gas enters the heat exchangers. 

The Elliott-Modine unit exhibits the 
lower thermodynamic efficiency which 
is inherent in indirect heat exchangers 
(hecause of large required tempera- 
ture approach). Optimum warm-end 
differential is reported to be slightly 
less than 5 C. Construction costs are 
presumed to be larger than for re- 
generative exchangers, especially since 
the provision of spare units (for de- 
riming) is an essential part of the 
design. 

However, the system offers continu- 
ous service (at least in theory) and 
avoids the product contamination prob- 
lem which has been the subject. of 
criticism in Frankl exchangers. 


Miscellaneous Exchangers 

Standard tubular heat exchangers 
have been used by Messer G.m.b.H. 
They are operated and derimed in a 
fashion similar to that described above 
for the Elliott cycle. This method of 
operation results in significant cold 
loss during the deriming and has. of 
course. the irreversibility character- 
istics of tubular exchangers. The 
Messer cycle which operates with a 
double column and auxiliary air. calls 
for a larger amount of high-pressure 
air than the Linde-Frankl I. process 
because of the increased refrigeration 
requirements. 

A. D. Little. Inc. has developed a 
modified tubular heat exchanger 
which is made up of perforated plates. 
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separated from each other by suitable 
gasketing materials. The perforations 
are superimposed so as to make up a 
continuous tubular gas passage. The 
over-all cross-section of each plate is 
subdivided into groups of passages 
and a different gas stream is permitted 
to flow through each passage group. 
Construction costs are said to be lower 
than for other proposed (or existing) 
indirect heat exchanger types. 


Methods for Removal of Minor 
Impurities 

The bulk of carbon dioxide and 
water, contained in the air feed. is 
removed by deposition on the walls of 
the pre-cooling heat exchanger. This 
method is followed universally in ton- 
nage oxygen cycles. 

Processes which employ mass un- 
balance flow must) provide supple- 
mental methods for the removal of 
these impurities from the auxiliary gas 
stream. 

High-pressure air in the Linde- 
Frankl 1. evele. which constitutes about 
1-7 percent of the total air intake, is 
freed of carbon dioxide by passage 
through an aqueous caustic soda solu- 
tion. It is then cooled to 6 CC. by 
ammonia refrigeration. At the operat- 
ing pressure (150-200 atmospheres) 
this results in almost complete deposi- 
tion of contained water vapor. Heat 
exchangers employed in’ this service 
are provided in duplicate to permit 
frequent thawing out. 

The small portion of moisture whieh 
is still retained at this temperature is 
finally removed on cooling to 70-€, 
in heat exchange with a stream with- 
drawn from the rectifving column. 

Alternate methods for the removal 
of carbon dioxide include scrubbing 
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with sodium carbonate or potassium 
carbonate solution. The latter method. 
proposed by Messer G.m.b.H. is said 
to permit more rapid absorption than 
ix possible with the sodium salt and 
to reduce the CO, content to 0.004 per- 
cent. Final clean-up calls for the use 
of sodium or potassium hydroxide. 
Potassium bicarbonate formed in the 
absorption eyele is regenerated by 
waste heat. 

Other eveles. which rely on auxiliary 
air te.g. Oxyton) employ substantially 
the same method of chemical CO, re- 
moval. Where the auxiliary air is not 
highly compressed and turbine expan- 
sion serves for refrigeration (thus 
obviating the need for external refrig- 
erant). adsorption methods may be 
used for moisture removal. Oxyton 
employs activated alumina for this 
function. 

Adsorption methods are employed 
for moisture removal from the main 
air stream in the low-pressure Elliott 
evele, In this process the bulk of the 
water is removed by refrigeration with 
freon and most of the residual mois- 
ture is adsorbed on silica gel. 

Unbalance air in the Linde-Frankl 
I. evele is withdrawn from the lower 
third of the Frankl regenerators. At 
this point. it ix already devoid of water 
and most of the carbon dioxide. To 
prevent precipitation of residual ear- 
bon dioxide in the expansion turbine, 
it must be removed en route by low- 
temperature adsorption. This method 
is in operation. The adsorbent has not, 
however, been disclosed but is probably 
silica gel, 

A number of explosions which have 
occurred in oxygen plants, have been 
traced to the deposition of solid 
acetylene in the low temperature part 
of the system. Accumulation of this 
hvdrocarbon must therefore be rigor. 
ously avoided, 

Normally, acetylene oceurs in air in 
amounts of only about 1 1000) parts 
per million. However, in’ industrial 
areas (notably in the vicinity of hydro- 
carbon cracking operations or near 
calcium evanamide plants). the atmos- 
phere may contain up te 100) ppm 
acetylene, 

Much of the acetylene is deposited 
in the heat exchangers where a dan- 
verous accumulation cannot occur due 
to frequent scavenging. The principal 
hazard occurs therefore in the reetifi- 
cation column if the acetylene concen- 
tration is permitted to exceed its solu- 
bility in liquid oxygen (approximately 
5 parts per million*), 

Elaborate precautions have been 
taken to avoid this hazard. Long air 
intake lines (up to O.5 miles) have 
been provided. Sometimes several in- 
take lines have been used to permit 
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taking advantage of changing wind 
direction. 

Many of these precautions are now 
probably on the way out as the result 
of the development of an adsorptive 
method for the almost quantitative re- 
moval of acetylene. 

The adsorbent” silica gel is in- 
stalled into the line carrying liquid 
oxygen concentrate from the lower to 
the upper column (in the double col- 
umn system). More than 99 percent of 
the acetylene content is removed by 
this treatment. Carlsmith* reports that 
0.6 pound silica gel suffice for every 
mef/hour air taken in by the plant 
(for average conditions). 

Oxidation of contained hydrocar- 
bons is an alternate scheme which has 
heen proposed by The M. W. Kellogg 
Company. Air is made to pass through 
a catalytic oxydation unit at a point 
just following the compressors when 
the gas temperature is still elevated 
as a result of the compression step. 
Uneonverted hydrocarbons are ad- 
sorbed on activated charcoal provided 
at a point following the main heat 
exchangers. 

Other impurities, notably nitrous 
oxide and methane are removed from 
the air stream in the course of pre- 
cooling. No harmful effect has been 
traced to the presence of these ma- 
terials. 


Some Thermodynamic 
Considerations in Cycle Design 
The minimum work theoretically re- 
quired to effect the separation of air 
into its components is given by the 
equation: 
W AH 


where: AH 
the change in enthalpy (which is zero 
in the production of gaseous oxygen) 


T.AS (1) 


temperature of the system (approxi- 

mately room temperature for gaseous 

oxygen production) 
AS 

the change im the system's entropy. 

The physical meaning of the mini- 
mum work requirements is the energy 
needed to compress oxygen and nitro- 
gen reversibly from their respective 
partial pressures in the air mixture to 
a pressure of one atmosphere. 

It can be shown that, for the case of 
pure oxygen and nitrogen production. 
the minimum theoretical work require- 
ments are 0.024 kw hour per pound 
oxygen. For actually operable cycles 
work requirements are many times 
greater, Dodge and Bliss® have pub- 
lished a thermodynamic analysis of a 
large number of cycles by which they 
show that a modified version of the 
Linde-Frankl IL. process exhibits the 
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greatest inherent efficiency (23.4 per- 
cent). In this variant, Dodge and Bliss 
assumed the direct injection of low- 
pressure air into the upper part of the 
double column in the maximum amount 
which is still compatible with rectifica- 
tion requirements. Actually, of course. 
use of the maximum amount of Lach- 
mann air is impracticable for reasons 
outlined in Part I of this article. 

Thermodynamic efficiency for proc- 
esses which have been proven in com- 
mercial or pilot plant operation is 
even lower. Dodge and Bliss’ calcu- 
lated values for various cycles are as 
follows: 


Percent 
16.4 
15.6 


(1) Linde-Frankl I 

(2) Linde-Frankl IT (Modified) 

(3) Same, using tubular instead of 
reyvenerative heat exchangers 

(4) Kellogg 

(5) Rescol (modified) 


14.5 
16.6 
12.3 

The greatest single source of loss is 
the compression needed to achieve the 
high pressures, which alone can make 
the necessary low-temperature reflux 
available in the rectification column. 
In the double column, this calls for 
the compression of the main air stream 
to 4.5-6.5 atmospheres while nitrogen 
must be compressed to 4-5 atmospheres 
in an external cycle to provide the 
necessary low temperatures in’ com- 
pound columns. 

The demands of the separation step 
account for some 85-90 percent of the 
required work of compression. The re- 
maining sources of inefficiency may be 
classified as follows: 

(a) Loss in Heat Exchangers 

(b) Loss in Turbo-Expanders and 

Joule-Thomson nozzles 

(c) Loss in Compression 

(d) Mechanical losses 

pressure drop, etc.) 

(ce) Heat Leakage 


(Friction, 


(a) The loss in heat exchangers is 
due to the need for a finite temperature 
differential between the cold and warm 
streams which introduces a certain 
measure of irreversibility. In terms of 
practical application, it is possible to 


TABLE 2 
lower Column Operating Pressures and 
Corresponding Oxygen Purities 


Pressure in Lower Section 
of Double-Columa 


Purity of 
Oxygen Product 





75 Percent 
SO Percent 
SS Percent 
© Percent 
05 Percent 


3.8 atmas. abs 
40 


TABLE 3 
Energy Consumption for Various Oxygen 
Purities 


Energy per Pound Oxygen 
in Make Stream 


Purity of 
Oxygen Product 





40 Percent 
6 Percent 
80 Percent 
) Percent 
OS Percent 


07 kw Hours 
10 
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use smaller equipment as the degree of 
irreversibility rises (other conditions 
remaining the same). As we have seen, 
tubular exchangers call for a warm 
end temperature approach of 5-6 C., 
compared to 2 C. for regenerators. The 
effect of this factor on over-all proc- 
ess efficiency is discernible by a com- 
parison of Items 2 and 3 in the pre- 
ceding table. 

(b) The factors entering into the 
efficiency of expanders have been dis- 
cussed in some detail in Part I. Joule- 
Thomson efficiency at high tempera- 
tures is very low, but with forecooling 
it may be of the order of 55-60 percent 
of fully reversible expansion. Fffi- 
ciency of modern turbo-expanders is 
limited to 80-82 percent of theory. 

(c) Loss in compression is, of 
course, also due to the inability of 
providing a fully reversible, isothermal 
cycle. 

(d) Mechanical losses include fric- 
tion in all moving machinery (ex- 
panders, compressors) and in gas flow 
(pressure drop). Engineering prin- 
ciples to hold these factors to a mini- 
mum are well known and require no 
further discussion here. 

(e) Efficient methods of insulation 
are at hand which permit maintenance 
of losses due to heat leakage in the 
range of 2 Btu per pound air fed to 
the system. Heat leakage increases if 
large equipment must be employed 
and thus the use of highly reversible 
conditions becomes largely self-defeat- 
ing. Loss from this source is greater 
(per unit production) in small than 
in large oxygen-producing units. 

Of paramount influence on energy 
consumption is the purity of oxygen 
required. This is to be expected since 
(in a double-column) production of 
low-purity oxygen permits pressure re- 
duction in the lower column. We have 
seen that the pressure requirements of 
this high-pressure column are the 
source of greatest loss in the cycle. 

Bishop’ reports that lower column 
operation for various oxygen purities 
is feasible at the pressures shown in 
Table 2. 

The effect of this factor on energy 
consumption is demonstrated in Table 
3 (for Linde-Frankl 1. cycle). 
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Canadian Process Plants 


Cold weather and other conditions peculiar to Canada require special con- 


siderations on: 


® Foundations and pipe lines above and below ground 


® Outdoor boilers and pumps 


® Fire protection and waste disposal 


® Code requirements of pressure vessels 


S. V. Antenbring, |mperia! Oil Limited. 


Sarnia, Ontario 


WEATHER CONDITIONS through- 
out Canada are quite varied. At loco 
near Vancouver on the west coast, for 
instance, the weather is very mild and 
the maximum penetration of frost is 
only 12 inches. In the prairie prov- 
inces at Edmonton, Calgary, Regina 
and Winnipeg the winters are cold 
with temperatures dropping lower than 

10 F. at times. This. coupled with 
a comparatively light snowfall, results 
in deep frost penetration to a depth 
of seven feet. In contrast to this, the 
summers in the prairies are hot and 
dry with temperatures of 100 F. 
reached on occasion. 

Sarnia in Ontario has a compara- 
tively mild winter. with usual low 
temperatures in the vicinity of zero, 
although —-10 F. to ~ -17 F. is some- 
times experienced, The maximum frost 
penetration is generally in the vicinity 
of three feet in this area. Montreal in 
Quebee is colder with frost penetra- 
tion of about five feet, while Halifax 
on the east coast has a frost penetra- 
tion of about three and one-half feet. 

Frost penetration is of great signifi- 
cance as it is one of the basic criteria 
affecting the depths of foundations. 
sewer lines and water lines. In gen- 
eral. the foundations of major strue- 
tures are taken below maximum depth 
of frost. otherwise heaving will result. 
Water lines and sewer lines must also 
he kept below frost levels or they will 
freeze and cease to operate. 

It can be appreciated that this stipu- 
lation sometimes makes the construc- 
tion expensive. and, provided there 1s 
a steady flow of water through the 
water lines or sewers such that the 


Original presentation as “Canadian Process 
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ambient heat in the water is sufficient 
to prevent freezing, these water lines 
and sewers are sometimes placed with 
an amount of earth cover somewhat 
less than that normally required to 
prevent freezing. 

Apart from sewer lines and water 
lines, it is common practice to run all 
pipe lines above ground, except for 
the odd line where pump suction con- 
ditions require that the line be buried. 
Corrosion is minimized when lines are 
placed above ground, and leaks are 
much more easily located if they do 
occur, 

Maximum frost penetration in any 
particular city can usually be obtained 
from the records of the city engineer 
in the city concerned. The Dominion 
Meteorological Bureau in Ottawa 
should be consulted with respect. to 
maximum and minimum temperatures. 
The maximum temperatures are of in- 
terest in determining water tower cool- 
ing capacity and in determining the 
suction conditions of various pumps 
where the net positive suppression head 
during summer conditions is critical. 


Insulation and Steam Tracing 
And Purge Lines 

Lines placed above ground are in- 
sulated when it is necessary to con- 
serve the heat in the product being 
pumped, otherwise they are left bare. 
Low temperatures sometimes result’ in 
condensate freezing in the lines or in 
the fluid being pumped becoming too 
viscous. Under these conditions it is 
necessary to steam trace the lines in 
addition to insulating them. 

Steam tracing consists of running a 
separate live steam pipe along the out- 
side of the pipe being steam traced. 
but held against it with Acme strap- 
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ping or by some other means. Insula- 
tion is applied over the pipe and 
steam trace line as a unit. At intervals 
condensate is trapped out of the steam 
trace line, Generally, three-quarter- 
inch to L-inch pipe is used for steam 
tracing lines under eight-inch, and one- 
and one-half-inch pipe on lines eight- 
inch or above. 

Steam tracing is costly to install 
and sometimes gives trouble in’ the 
field. It is avoided as much as pos- 
sible. but there are many places where 
it must be used. Naturally, the colder 
the climate, the larger the number of 
lines that have to be steam traced. In 
very cold climates it is often necessary 
to steam trace lines such as vent lines 
which would need no such protection 
in warmer climates. 

It is common practice to also con- 
nect air or steam into lines carrying 
viscous fluids, so that these lines may 
be blown out after use and the line 
left empty. 


Tank Heating 

Means for heating tankage contain- 
ing viscous products must also be pro- 
vided. One common practice is to use 
bundle heaters which are installed 
through manholes. These can be re 
moved should leaks occur, without gas 
freeing the tank. The general eriterion 
for installing heaters is the ability to 
pump the product at reasonable rates 
through reasonably sized lines. 


Foundations 

GreNERAL. Foundation conditions are 
almost as varied as the weather, and. 
in general, new firms would be well 
advised to consult a foundation spe- 
cialist familiar with the local condi- 
tions. Most of the Canadian univer- 
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sities are in a position to advise on 
the consultants available within their 
province, 

It is considered good practice to 
take undisturbed soil borings at each 
plant location to determine the allow- 
able loads that may be used. In the 
long run it will probably be good 
economy as inadequately designed 
foundations can cause considerable 
trouble at a later date, while founda- 
tions which are too conservatively de- 
signed will greatly increase the cost 
of the project. 

DETERMINATION OF ALLOWABLE SOIL 
BeaninG Loavs. The object of a soil 
investigation is to determine the safe 
bearing loads that can be imposed on 
the ground in a particular location 
and to determine also the type of 
foundations most suitable for the con- 
ditions encountered. 

In the foundation design of refin- 
ery structures, the loads can be con- 
sidered as belonging to one of the fol- 
lowing classifications: 

@ operating loads, 

®@ temporary loads. 

The operating loads inelude the 
dead weight of the structure and of 
the materials in process. The tempo- 
rary loads are additional loads which 
are imposed on the foundations for 
short periods of time. They include 
such items as wind loads or water test 
loads. 

Since the temporary loads are gen- 
erally of short duration, it is accepted 
practice to allow a higher allowable 
hearing load for the foundations under 
such conditions. This results in a sub- 
stantial saving on foundation cost, 

The type of foundation chosen will. 
of course, depend on local conditions. 
Where the allowable bearing value of 
the soil is high, ordinary floating foun- 
dations or slabs would probably be 
used. Where this allowable bearing 
value is low. the foundations must 
either be increased in size sufficiently 
to spread the load over a greater area, 
or some other means such as_ piles 
must be used to transmit the load to 
bed rock below or to some other 
strata having higher allowable bear- 
ing values, 

Sometimes rock is so deep that it 
is impractical to use piles, and spread 
footings must then be used even 
though the bearing value is poor. This 
is true on the prairies. 

In Sarnia the dense surface clay un- 
derlying the loam can support heavy 
loads quite adequately. However, these 
clays are only about 10- to 15-feet 
thick and the underlying strata has 
very poor bearing characteristics. Piles 
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cannot be used economically due to 
the distance to rock. Quite economical 
foundations are obtained, however, by 
keeping these foundations as shallow 
as possible, consistent with depth of 
frost, so that the top consolidated 
layer of good clay can act as a sort 
of bridge transmitting the load over 
a larger area of poor clay below. 
When clays dry out as a result of a 
dry period, the clay shrinks in volume. 
If the clay later absorbs moisture it 
will expand. Any foundation sup- 
ported on such material will settle or 
heave depending on whether the clay 
drys out or absorbs moisture. This 
phenomenon is particularly acute in 
the prairie provinces, due to the 
weather conditions encountered there. 
Special care must sometimes be 
taken in the prairies to prevent the 
bottom of an excavation from drying 
out. An attempt is also made to locate 
the foundations below the zone of 
maximum change in water content. 


Foundations—Tanks 

It is not normally found necessary 
to build concrete foundations for 
tanks. provided the following prin- 
ciples are followed: 

@ Insure that all surface loam ma- 
terial has been removed. 

@ Insure that the foundation has 
adequate drainage. 

@ Insure that the edge of the tank 
is adequately supported, other- 
wise stress concentration can re- 
sult. 


Puntp Houses and Pump Slabs 

The many pumps used in oil refin- 
eries were at one time mostly steam 
driven reciprocating pumps and they 
were consequently enclosed in regular 
pump houses because of condensate 
freezing problems in winter. Hot 
pumps were generally separated from 
cold pumps largely because of fire 
hazards. These hot pump rooms became 
unbearable in the hot summer months 
and expensive ventilation systems had 
to be installed to keep them cool. 

Practically all of the pumps now 
being used are centrifugal pumps 
driven by explosion-proof motors and 
these pumps are remarkably trouble 
free and work very well when exposed 
to outside weather conditions without 
any protection at all. The cost of 
building has continually risen and in 
order to keep process plants within 
economical limits, it is necessary to 
eliminate non-essentials. 

In our mild climates, such as are 
found on the west coast, and moderate 
climates, such as in south western On- 
tario, current practice is to place proc- 
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ess unit pumps in the open, covered 
only by a roof slab which also sup- 
ports the piping. The operators are 
thus protected from rain or snow, yet 
a capital saving results on the cost of 
walls, doors, windows, heating and 
ventilation. The pump slabs are much 
more amenable to the removal of 
equipment to the shops for mainte- 
nance, as there are no intervening walls 
in the way. In extremely cold climates 
such as in the prairies, the process 
pumps are usually put inside a pump 
house. Recent pump house designs in 
the prairie area incorporate a large 
number of roll-up doors in order to 
keep them as cool as possible in the 
summer. Also, provisions are made for 
forced ventilation should this be found 
necessary at a later date. 


Outdoor Pump Installations 

In many refineries. including even 
the coldest locations such as Winnipeg, 
ordinary transfer pumps and market- 
ing pumps are placed out of doors on 
a pump slab without any other pro- 
tection whatsoever and these pumps 
give good service. 


Process Furnaces and 
Boilerhouses 

Oil refinery process furnaces have, 
of course, been located outside in the 
open air for years, and this type of 
construction has now been extended 
to many new boiler plants. This is 
similar to the trend in the U. S. In 
the oil refining industry. for instance. 
the two 50,000 pounds per hour boil- 
ers, and the forced and induced draft 
fans at the new Imperial Oil refinery 
at Winnipeg where the temperature 
reaches —42 F. are of the outdoor 
type. The hot lime-soda treating plant 
is also out of doors. 

Likewise in a new installation at 
Sarnia a utility plant producing 350.- 
000 pounds of steam per hour at 650 
pounds gage pressure was required. 
The two boilers, forced and induced 
draft fans, a desuperheater station and 
a hot lime zeolite water softening 
plant, ete. were all placed out of doors. 
Some years ago this equipment would 
have been located inside a very large 
building. The boilerhouse structure 
has thus heen reduced to a building 
housing the pumps. the chief engi- 
neer’s office, the panel board. some 
compressors and some chemical mix- 
ing tanks. The capital savings is very 
large and no difficulty in operability 
has resulted. 


Pressure Vessel Code 
Requirements 

In Canada the responsibility for in- 
suring that all pressure vessel equip- 
ment is built to proper standards rests 
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with the various provincial govern- 
ments. Up until some years ago, all 
pressure vessels had to meet the re- 
quirements of the Interprovincial Reg- 
ulations, a code drawn up between the 
various provinces. Since that time, the 
majority of the provinces have ac- 
cepted various recognized American 
Codes. 

British Columbia, Alberta, Saskat- 
chewan, Manitoba and Ontario have 
accepted the ASME Code, 1950 Edi- 
tion, which allows the use of a factor 
of safety of four in pressure vessel de- 
sign. This acceptance in some of these 
provinces applies to oil equipment 
only. For instance, a compressed air 
vessel would have to be built to the 
1949 version of the ASME Cede in 
Saskatchewan. Under some conditions 
the 1949 ASME Code requires a fac- 
tor of safety of five for pressure ves- 
sels. The province of Nova Scotia 
requires oil refineries to meet the re- 
quirements of the 1949 ASME Code. 
while the province of Quebec accepts 


the API-ASME Code. 


Approval of Drawings and 
Inspection During Fabrication 

In each province the approval, in- 
spection and acceptance of pressure 
vessels rests with a chief inspector 
who generally works in the Depart- 
ment of Labour. Drawings of all 
vessels which will be used in this 
province must be forwarded to the 
province concerned for approval of 
the design before fabrication can pro- 
ceed. This applies whether the vessel 
is being manufactured in other prov- 
inces or in the U. S. Once approval 
has been given. construction of the 
vessel may proceed. All welders, how- 
ever. must meet certain minimum re- 
quirements as laid down by the prov- 
ince for which the vessel is being 
produced, which in general is the same 
as that laid down by the ASME Code. 
and in addition several inspections of 
the vessel under construction must be 
made. These inspections generally 
comprise: 

@ An inspection of the plates to be 
used in fabrication before fabri- 
cation commences, 

@ An inspection of the vessel fit-up 
before final welding has com- 
menced. 

@ A witne-sing of the final hy- 
draulic test as required by the 
relevant code. 

The vessels are passed for a certain 
maximum pressure and temperature 
and must not be used in any plant at 
conditions exceeding these, except by 
resubmitting the design to the prov- 
ince. Where manufacture takes place 
in provinces outside of that where the 
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In Canada the responsibility for insuring that all pressure vessel 
equipment is built to proper standards rests with the various pro- 
vincial governments. Up until some years ago, all pressure vessels 
had to meet the requirements of the Interprovincial Regulations, a 
code drawn up between the various provinces. Since that time, the 
majority of the provinces have accepted various recognized American 


Codes. 

vessel will be used, a reciprocal agree- 
ment enables the above inspection to 
be carried out by the inspectors of the 
provinces where the vessel is being 
built, without requiring additional in- 
spections later in the provinces where 
the vessel will be used. The same 
agreement is generally made with re- 
spect to vessels fabricated in the U. S. 
where the inspection of National 
Board inspectors is accepted as a gen- 
eral rule. 

In all cases where a company con- 
templates building a plant in a new 
province, they would be well advised 
to get in touch with the chief inspec- 
tor of the Boiler Inspection Branch in 
that province to ensure that they will 
comply with all the regulations con- 
cerned, 


Annual Inspections of 
Process Equipment 

It is a requirement of the various 
provinces and general practice of most 
oil refineries to make an annual in- 
spection of process equipment. This 
inspection ensures that equipment is 
kept up to standard. While the inspec- 
tion is generally made by the com- 
panies’ own inspection forces, the 
Boiler Inspection Branch of the prov- 
ince concerned generally requires that 
one of its own inspectors be present 
at these annual inspection periods. In 
the provinces of Ontario, Quebec and 
Nova Scotia. this requirement is 
waived provided the equipment is in- 
sured and that an insurance inspection 
firm passes on its safety. 


Factory Acts, Workmen’s 
Compensation 

In addition to the pressure vessel 
codes, most provinces have Factory 
Acts with which the design of plants 
must comply. The requirements of 
these acts generally ensure that build- 
ings are to a minimum standard for 
the safety of the personnel to be em- 
ployed therein. The provinces each 
have Workmen’s Compensation Acts. 
Detailed information should be ascer- 
tained from the provinces concerned. 


Fire Protection 

Fire Water System. It is common 
practice in oil refineries to install a 
separate water distribution system for 
fire purposes at each refinery. These 
fire water systems operate at pressures 
of 100 to 125 psig. Special fire water 
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pumps are installed capable of sup- 
plying the fire water requirements at 
the proper pressure when operating. 
Normally the fire pumps are not oper- 
ated but are started up immediately 
in case of fire. 


In order to maintain pressure on the 
fire water mains, they are connected 
by means of by-passes to the service 
water mains which operate at pres- 
sures of approximately 50 to 60 psig. 
These by-passes are shut off in case of 
fire when the fire pumps are started. 

Water in a refinery fire is used: 


@to put out small oil fires by fog 
nozzles, 

®to put out certain types of fires 
directly, 

®@ for making foam, 

@to keep the equipment cool dur- 
ing a fire. while the source is ex- 
tinguished by other means. 

Foam Systems. The principal line 
of defense for large refinery fires is 
the foam system. Originally our refin- 
eries were equipped with the so called 
wet foam systems. Each of the two 
chemicals required was kept in a tank 
and pumped by means of special 
pumps through independent under- 
ground pipe lines to various parts of 
the refinery. The lines were normally 
empty and the foam was formed when 
the two liquids mixed in the foam 
chambers on the storage tanks. This 
system is now considered obsolete. It 
is expensive to install and very ex- 
pensive to maintain as the under. 
ground lines corrode very badly and 
are liable to fail when needed most. 

Mobile air foam equipment is gen- 
erally considered to be much superior. 
In this mobile system the foam com- 
pound is carried in liquid form on a 
special truck. Water from an ordinary 
livdrant is supplied to the suction of 
a booster pump on the truck which 
hoosts the pressure to about 200 psig. 
The foam compound is mixed with 
this water in a fixed ratio and is then 
passed through an aspirator which 
mixes air with the liquid stream form- 
ing the foam. 

This foam is then discharged into 
fixed lines at the tank fire walls which 
in turn are connected to foam boxes 
on the tanks. Alternatively the foam 
as generated by the truck may be di- 
rected on the fire through standard 


hoses. 
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hach foam truck requires 750 
U.S.GPM of water for maximum oper- 
ation and carries enough foam com- 
pound for one-half to three-quarters of 
an hour at this rate. 


PortabLe Extincuisnens, The prin- 
cipal line of defense for very small 
fires is the portable extinguisher. In 
cold climates, foam extinguishers and 
soda-acid extinguishers must be pro- 
tected against freezing. Carbon dioxide 
and dry powder extinguishers do not 
require this protection for freezing. 


EXTINGUISHMENT OF Finks By Air. 
An interesting development in oil 
tank fire extinguishment was initiated 
by the Socony-Vacuum Oil Company, 
Ine.. whereby fires are extinguished or 
controlled by injecting air through 
nozzles at the tank bottom. This air 
causes the cold oil at the bottom of 
the tank to be circulated to the top, 
thus reducing vaporization caused by 
the heat of the fire. In products with 
a flash point above atmospheric tem- 
peratures, complete extinguishment can 
he effected. With products of lower 
flash points the fire can be controlled 
to a point where extinguishment can 
he easily effected by other means, such 
ax foam or dry powder extinguishers, 


Waste Disposal and 
Anti-Pollution Activities 

The petroleum industry and the 
chemical industry must of necessity 
use large quantities of water. Canada 
recognizes the fact that, just as a good 
water supply is essential for the estab- 
lishment of industries, it is equally 
essential to keep our water sources 
free from pollution. 


FeperanL Lecisi ation. A number of 
Canadian Federal statutes deal with 
the problem of pollution indirectly. 
The Navigational Waters Protection 
Act of 1927, for instance, prohibits the 
deposit of certain types of materials 
in navigable streams or in waters lead- 
ing to navigable streams. The Fisher- 
ies Act of the same year prohibits the 
discharge of polluting materials into 
water frequented by fish. The Migra- 
tory Birds Convention Act of 1927 
prohibits the discharge of oil, oil 
wastes or deleterious substances into 
any water frequented by migratory 
wild fowl. The National Health Act of 
Canada, section 5(f), and the Crim- 
inal Code, section 221, each have 
clauses which can be applied to pol- 
lution. Copies of the above regula- 
tions can be obtained from the Queen’s 
Printer in Ottawa. 


Provinciat, Recurations. Quebec, 
Ontario. Manitoba, Saskatchewan, Al- 
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herta and British Columbia have all 
formulated regulations controlling the 
water entering lakes and streams. 
These provincial regulations may usu- 
aliy be obtained from the Department 
of Public Health of the provinces con- 
cerned. Most of the regulations of the 
provinces follow the objectives of the 
International Joint Commission which 
is a body having jurisdiction over 
boundary waters. The International 
Joint Commission compiled a report 
on the pollution of boundary waters 
in 1951 outlining the objectives to be 
sought. 

GENERAL Opsectives REGARDING 
Water Poirtution. In general. all 
wastes, including sanitary sewage, 
storm water and industrial effluent, 
shall be in such condition when dis- 
charged into any stream that they will 
not create conditions in the boundary 
waters which will adversely affect the 
use of these waters for domestic or 
industrial water supply, navigation, 
fish and wild life, bathing, recreation, 
agriculture and other purposes. The 
report goes on to describe the quan- 
tity of each material which is con- 
sidered adverse. 

Referring specifically to the type of 
pollution generally resulting from oil 
refineries and chemical plants, the ob- 
jectives are as follows: 

Oil-- This should not exceed 15 
parts per million. or a sufficient 
amount to create more than a faint 
iridescence. 

Phenols or Phenolic Equivalents— 
These should not exceed an average 
of 2 parts per billion and a maximum 
of 5 parts per billion at any point in 
the waters following initial dilution. 
This means the quantity discharged in 
the receiving stream should be low- 
ered to 20 parts per billion of phenol 
or phenolic equivalents. 

Chemical Wastes Other Than Phen- 
olie Compounds--These should be 
neutralized or otherwise treated in 
order to keep the range of pH of the 
effluent between 5.5 and 10.6. 

Highly Toxic Wastes -These should 
be reduced to a minimum. 

Chemical Substances capable of re- 
ducing the dissolved oxygen content 
of the receiving waters should be re- 
moved. 

The Board of Technical Advisors of 
the International Joint Commission 
have tabulated in the report a series 
of analytical methods of determining 
boundary water quality. 

TREATMENT OF EF: * UENT WATER 
Streams. In general the service water 
systems installed in oil refineries are 
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either of the “once through” type or 
of the circulating type. 

“Once Through” System— This type 
of water system is only used in loca- 
tions where large quantities of clean 
water are available and where the in- 
stallation of a cooling tower is not 
justified. All water being returned to 
its source must pass through an oil 
separator. In order to improve the sep- 
aration of oil from waste waters. these 
waters are divided into two parts, 
namely clean water and oily water. 
Clean water is the water gathered from 
various condenser systems in which 
the water pressure exceeds the oil 
pressure in the condenser so that even 
should a leak occur the likelihood is 
that the oil will not enter the water 
stream. The separator installed at the 
terminal of clean water sewers is thus 
basically an emergency measure and it 
can be made somewhat smaller than 
oily water separators as the velocity 
through the separator can be allowed 
to be higher. Oily water comprises 
those water streams which have actu- 
ally come in contact with oil or those 
portions of process equipment which 
will become contaminated with oil 
should leaks occur. The oily water sep- 
arator is given a much longer settling 
time. 

Circulating System —Where water is 
not plentiful, as in many locations, 
cooling towers are installed and the 
water is re-circulated. 

CircuLak Separators. An interest- 
ing departure in oil separator design 
has been made recently in Canada 
where some of the refining companies 
have installed a number of separators 
of the circular type. Circular separa- 
tors have been used for years in mu- 
nicipal sewage disposal plants, but 
only recently have they been adapted 
for use as oil separators at refineries. 
These separators incorporate devices 
not only for continuous skimming of 
the oil on the surface but for contin- 
uous removal of the sludge from the 
bottom. 


Air Borne Pollution in Canada 

Many Canadian cities are now be- 
coming very interested in air borne 
pollution and the interest in this type 
of poliution is about the same as that 
evident about five vears ago in water 
borne pollution. A new industry would 
be wise to consider possible smoke 
abatement laws in the area in which 
they intend to locate. 

The material above illustrates some 
of the design and construction prob- 
lems encountered throughout Canada. 
Because the report has been general, 
there are many features which have 
been omitted and it should be con- 
sidered as a general guide only. 
lol 
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Figure 1. Field tests showed this evaporation reduction on 1000-barrel 


tanks. 


FOAM COVERED 
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Reduce evaporation in cone roof tanks with . . . 





Plastic Foam 


Figure 2. Gaging results on 88-foot diameter worked tanks (Fall, 1952, 


Ohio Area). 


§ Field tests show evaporation loss reductions of more than 80 percent for 


a variety of conditions 


§ Installation costs can be paid out in one year or less 


E. G. Ellerbrake, Sohio Pipeline Company, St. Louis 
F. Veatch, The Standard Oil Company (Ohio), Cleveland, Ohi« 


THE PROBLEM of loss of 
leum products by evaporation during 
storage is an important one, Many 
millions of dollars worth of crude oil 
are annually lost in the United States 
in this manner. A number of fine solu- 
tions to the problem in the form of 
floating roof tanks and vapor conserva- 
tion devices are available and are he- 


petro- 


ing used on an ever-increasing scale. 
However. the petroleum industry will 
probably continue to operate for many 
years a great many storage tanks 
which, largely for economic reasons, 
cannot utilize the available vapor con- 
servation techniques. 

The product to be described here re- 
sulted from a research and develop- 
ment effort to improve this situation. 
The initial goal was a method which 
would give a substantial reduction of 
evaporation loss and which could be 
employed on ordinary cone-roof stor- 
age tanks economically and with little 


January, 1954) Prevrouecen 


mechanical modification to the tank. 
As a result of our test work we believe 
that a practical new system has been 
devised which has many attractive 
features. In the present stage of de- 
velopment, the method is applicable 
primarily to crude oil. While the 
system will undoubtedly work as well 
with any wide-boiling-range material. 
the problems involved in the use with 
more completely volatile fractions such 
as vasoline are still being studied. 
The technique consists of floating a 
laver of tiny, hollow, plastic spheres 
on the surface of crude oil to form a 
sort of “foam” which substantially re- 
duces the rate of evaporation from the 
liquid surface into the vapor space. 
The fluidity of the foam layer enables 
it to flow around supports, swing lines. 
and other “dead the tank 
while keeping the liquid surface sealed 
as the level moves up and down in the 
tank. thus acting as a kind of fluid 
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floating roof. The system does have the 
desired advantage of being usable in 
conventional cone-roof storage tanks 
with litthe or no modification. 


Nature of the Product 

The 
plastic spheres can be varied over con- 
siderable ranges of size, density, and 
composition, Physical 
the material currently being used in 
large-scale installations are as follows: 


veneral characteristies of the 


8.7 Ibs. pereu. it 
20.6 Ibs perecutt 
O=:.0013 inches 
10002-0.0036 


Bulk clensity 
Particie density 
Averaue particle PA 


St Viaahie 


This particular product is made from 
a phenolic resin. 


Loss Prevention Effectiveness 
Tests under a variety of conditions 

have indicated an evaporation loss re- 

duction for crude oil storage in’ the 
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region of 80 to 90 percent. These gen- 
eral performance data come from two 
sources, These are: (1) operation of 
a pilot-seale battery of four specially 
fabricated 40-barrel cone-roof tanks 
and (2) full-scale tests at a tank farm 
in central Ohio employing 88-foot di- 
ameter storage tanks. A preliminary 
field trial was also made in 1000-barrel 
storage tanks near Mt. Vernon, Tl. 


Small-Scale Static Tests 

The initial small-scale test was car- 
ried out in two 1000-barrel tanks about 
22 feet in diameter, Both tanks were 
approximately half full of the same 
crude oil but one of them was used as 
a control, and the other was covered 
with a %4-inch layer of sphere foam. 
(,aging measurements were made over 
a period of two months with the re- 
sults shown in Figure 1. This graph 
also illustrates the method used 
throughout the test work to determine 
evaporation loss by gaging. Careful 
gauging measurements on sets of iso- 
lated tanks are plotted against time for 
a period of weeks, and the rate of loss 
is determined from the slope of the 
loss-versus-time plot. The lines are 
established by the mathematical 
method of least squares deviation. 
Even though evaporation losses over 
short periods are well within the in- 
dividual gaging errors, they are cumu- 
lative while gaging errors are self- 
compensating over a time period for 
sets of isolated tanks such as used in 
these studies. 

The literature contains many evapo- 
ration loss studies where other measur- 
ing techniques have been employed. 
These include measurements of vapor 
pressure change, vapor metering and 
analyses, and gravity and composition 
changes on the material being stored. 
For this study it was thought that sig- 
nificant gaging results would be the 
most useful if they could be obtained 
with a reasonable amount of effort. To 
facilitate direct comparison of evapora- 
tion rates between tanks of widely 
different sizes, we will frequently ex- 
press evaporation rates in the units of 
gallons per thousand square feet of 
surface area per day. 

It is seen in Figure | that loss in the 
control tank was at the rate of 10.4 
gallons per thousand square feet per 
day versus 1.5 for the foam-covered 
tank in the same units. Thus, the con- 
trol tank lost hydrocarbon seven times 
faster than the foam-covered tank. The 
evaporation rate was reduced 85 per- 
cent by the use of the foam covering. 
Crude oil property comparisons before 
and after the test also indicated that 
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Figure 3. Gage well for gaging foam-covered 
tanks. 


the crude in the foam-covered tank 
changed substantially less than that 
in the control as shown in Table 1. 


TABLE 1 
Crude Oil Property Comparison 


AFTER 56 DAYS 


Foam 
Initial Control | Covered 





Gravity, API . 360 | 376 
10% Point, °F | ax | 202 251 
Reid Vapor Pressure | 33 

Both gravity and 10 percent distilla- 
tion point changed very slightly for the 
foam-protected crude while a larger 
change is observed in the control ma- 
terial. 

Additional test work is available 
from a tank battery consisting of four 
small cone-roof storage tanks, Each of 
these was 8 feet in diameter, 5 feet 
high, with a capacity of about 40 
barrels. All were equipped with con- 
ventional pressure vents weighted to 
hold 0.5 ounces of pressure and 
vacuum. Both roof and shell were 
painted white. The initial test in this 
group of tanks was similar to the 


TABLE 2 
40-Barre!l Tanks Static Test Results 
(66-Day Period) 


Foam 


Conirol Covered 





Evaporation Rate 3 
(Gal. 1000 aq. ft. day) 

Equiv. Annual Loss, 100-foot tank, 
bis. 


' 
Crude Oil Properties Initial | 


a 52 
Ciravity, API 354 
D stillation: | 
LBP. ; 82 
5 Percent lay 
10 Percent 232 
20 Percent 304 





| 
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1000-barrel tank tests in that tanks 
half full of crude oil, one covered with 
a one-inch layer of sphere foam, and 
one a normal control tank, stood for a 
period of approximately two months 
with periodic gaging. Evaporation loss 
rates and crude oil property changes 
are listed in Table 2. 

Again it is seen that the foam cover- 
ing produced a large decrease in the 
evaporation rate, and that crude oil 
properties changed much less in the 
foam-covered tank than in the control 
tank. 


Small-Scale Worked Tests 

A pair of 40-barrel tanks was used 
in the tests to determine the effective- 
ness of the covering under working 
conditions. In this case the small tanks 
contained two feet of crude oil floating 
on a water bottom which was pumped 
back and forth to change the liquid 
levels at a rate equal to three feet per 
hour. Twice weekly, water was pumped 
from one of the tanks in the pair to 
the other, reversing the position of the 
levels on approximately a weekly 
cycle. The evaporation rates deter- 
mined by gaging and crude oil pro- 
perty change comparison are shown 
in Table 3. 


TABLE 3 
40-Barrel Tanks Worked Test Results 
(66-Day Period) 


Foam 
| Contrel | Covered 


! 7.7 





Evaporation Rate 
(Gal./1000 ft./day) 


a Annual 100-foot tank, 
‘ 525 


Crede Oil Properties ! 


RVP 5.2 
Gravity, API 35.4 
Distillation: 
IBP 12 
5 Percent 1x9 
10 Percent 232 
20 Percent 404 





Again both the evaporation rate data 
and the property change data indicate 
a substantial reduction of evaporation 
loss by the foam covering under con- 
ditions where the tanks were worked on 
a one-week cyele. 


Foam Thickness 

Foam thickness is an important vari- 
able since the cost of the covering is 
directly proportional to the thickness. 
Small-scale laboratory work had nar- 
rowed the interest to the 14-inch to 1- 
inch region. The relative value of a 
'.-inch covering versus a l-inch cover- 
ing under weekly turnover conditions 
was established in a test employing the 
four 40-barrel pilot-scale tanks. They 
were all half-filled with crude oil and 
a one-inch foam layer was installed 
on two while a half-inch layer was in- 
stalled on the other two. Each pair 
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was then pumped twice weekly at a 2- 
feet-per-hour level-change rate through 
almost the entire tank volume. giving 
a one-week turnaround period. Evapo- 
ration loss rate measurements and 
crude oil property change comparisons 
are shown in Table 4. 


TABLE 4 
Foam Thickness Tests Results 
40-Barrel Tanks—Worked (1-Week Turnover) 
(67-Day Test Period) 


1” 1 5° 
Covering | Covering | No Foam 





Evaporation Rates 2.20 2.48 15.7 
(Gal. /1000 sq. ft./day) (est'd.) 
Equiv. Annual Loss, 


100-foot Tank, Bbis ‘ 170 1070 


Initial Final Initial Final 





Gravity, API 36.4 35.7 | 36.1 355 
RVP 6.1 53 | 56 47 
Distillation: j 
IBP we 102 } 10 

5 Percent 157 : 170 189 

10 Percent 204 : 220 228 
20 Percent 200 > 24 290 


30 Percent 399 | | 397 40) 


This indicated the half-inch covering 
to be 98 percent as effective as the 
l-inch covering under these working 
conditions. Similar data are being col- 
lected on a 1-inch covering. 


Large-Scale Field Test Work 

Information is available on similar 
type tests conducted in 25,000-barrel, 
88-feet diameter storage tanks using a 
l-inch covering of plastic sphere foam. 
The first of these is a 10-month static 
storage test using tanks in good con- 
dition, fitted with conservation vents. 
Evaporation loss rates and crude oil 
property changes during the period are 
given in Table 5. 


TABLE 5 
25,000-Barrel Tank Static Test Results 
(10-Month Period; 1° Foam Covering) 


a 


Average evaporation loss rate 57 
(Gal._, 1000 sq. ft./day) 

Karrels/ year RH5 

Normal estimated loss (bbls., year 69001) 

Crude Oil Property Changes 





Gravity, API +H 
RVP 53 
Distillation: 

IBP 


10 Percent 


12 
5 Percent Is! 

23e 
20 Percent 31 
4 


30 Percent “y 


Although no comparable control data 
are available for this test, evaporation 
loss rates were very low compared to 
literature predictions' and the crude 
oil properties changed little during the 
period. 

A two-month working test in the 
same size storage tank with open vents 
is also available. In this test the work- 
ing cycle was approximately two weeks 
and again the l-inch thickness foam 
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Figure 4. Cost of '2-inch foam seal on various size tanks. 


covering was employed. Evaporation- 
loss rate results are given in Figure 2. 
This shows an 86 percent reduction of 
evaporation loss produced by the foam 
covering. Crude oil property change 
data for this test are given in Table 6. 

These data again show substantially 
less change in the crude oil protected 
with the foam covering than in the 
control test. 


Performance Summary 
The general picture with respect to 
the evaporation loss reduction under a 


TABLE 6 
25,000-Barre!l Tank Worked Test Results 
(50-Day Period) 


FOAM 


CONTROL COVERED 


Start | End 


Crude Oil 
Property 
Changes Start 
Gravity, API 33.5) 319 35.3 

RVP 30{ 1.25 47 | 


Distillation 
IBP 





5 Percent 17s 20 211 
10 Percent 212 280 249 
20 Percent 336 | 368 330 


120 | 15s 12s 


TABLE 7 
Evaporation Loss Rate Reduction Summary 


Loss Rates 
Gal. 1000 sq. ft. 
ay Percent 
Kate 
Foam Reduc- 
Covered tion 


Type of tank 
Test Conditions 


RVP | Control 


1000-bbL | q 5 5S 
Open Vent 
40-bb1 g ! aS 
Cons, Vent 
Same 7 ) 74 
40-bbl 
Cons. Vent 
“ame 
25000-bb1 
Open Vent 
Average Percent Loas Reduction 


Static 
“tat 


“tatic 


Worked 


Worked 
Worked 


* Ketumated by vapor analvais 


variety of conditions of tank size, op- 
eration, and crude oil vapor pressure 
is shown in Table 7. All data listed are 
for a 34-inch to |-inch foam thickness. 
This gives an over-all average loss re- 
duction of 83 percent. 

It is interesting also to compare the 
measured loss rates in our control tests 
with what might be predicted from the 
literature. The most authoritative re- 
cent literature on the subject is that of 
the Chicago, 1952 API “Symposium on 
Evaporation Loss.”! The details of the 
test data and the symposium = nomo- 
graphs were used to make the calcula- 
tions in Table & for the two field tank 
tests, 


TABLE 8 


Measured Versus Literature Evaporation 
Rates for Control! Tanks 


ANNUALLOSSRATE 
IN BARRELS 
Measured Calculated 
1000-bbl static open vent SARVP 
crude t % 
25,000-bb1 worked open vent 30 
RVP crude 


We believe the agreement, while far 
from quantitative, is reasonably good 
considering the uncertainties involved 
and serves to bolster the general ac- 
curacy of the evaporation-loss rates 
determined by the gaging procedure. 


Operational Discussion 

Installation of Plastic Spheres 
The most practical method of in- 
stalling plastic spheres on tanks which 
are in service has been found to be 
pumping them in, mixed with crude 
oil. This is accomplished by the use of 
a hopper mounted on top of an aspira- 
tor. The aspirator which has been used 
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is one which is commonly employed 
in chemical foam fire fighting systems. 
The pumping equipment consisted of 
a 150-barrel-per-hour rotary pump 
driven by a gasoline engine. With this 
equipment it is possible to install 
spheres on a 90-foot diameter tank in 
approximately three hours. The aspira- 
tor and hopper can be connected so 
the oil and spheres are pumped into 
the regular inlet or through a hose 
into the top of the tank. The oil re- 
quired for the aspirator can be ob- 
tained from another tank or from the 
tank on which the foam covering is to 
be installed. A pressure of approxi- 
mately 100 psi was required on the 
aspirator inlet ‘o give the required 
velocity on the outlet of the nozzle. It 
was possible to add up to 20 pounds 
of spheres per minute to the oil, result- 
ing in a fluid slurry of plastic spheres 
in crude oil. Only 100 to 500 barrels 
of oil are necessary to pump 3000 
pounds of plastic spheres into a tank. 
This would be enough particles to form 
a one-half inch layer on a 90-foot-di- 
ameter tank. 


A number of other methods for in- 
stalling the material have been tried. 
One of these involved the use of a 
farm elevator of the type commonly 
used for filling silos, The only change 
required in the elevator was to enclose 
the top to prevent the spheres from 
being blown away. Although this de- 
vice worked quite well, it is believed 
to be somewhat dangerous. There is 
metal-to-metal contact between the 
elevator trough and the buckets or 
plates carrying material up the 
trough, and since the upper part of 
the elevator is mounted directly over 
a roof opening. there is danger of a 
spark igniting the vapor in the tank. 
Such an elevator could probably be 
made safe by eliminating the metal-to- 
metal contact near the tank opening. 


Another method which was consid. 
ered but not tried because of the sue- 
cess of other systems was a blower of 
the type used to install insulation in 
homes. With such a device. the foam 
covering could be installed in a very 
short time, Insulation blowers are 
usually available for rental in’ most 
areas. However, the use of an insula. 
tion blower might involve the danger 
of a spark from static electricity. The 
friction caused by blowing the par- 
ticles into the tank with air might 
build up enough static charge to cause 
a spark inside the tank. On new or 
gas-free tanks, the use of an insulation 
blower might be the most economical 
method. 
which 


There are other methods 
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could be used, one of which is merely 
carrying the spheres in their paper 
shipping bags to the tops of the tanks 
re emptying them into a tank open- 
ing. However, the hopper-and-aspirator 
method appears to be so practical that 
there is little reason to try other 
methods. An advantage of pumping the 
spheres into the tank with crude oil, is 
that the foam spreads evenly over 
the surface of the oil and is saturated 
with the crude oil immediately. When 
dry spheres are dumped on the surface 
of the crude oil, the foam tends to be 
quite thick below the point of entry 
and relatively thin on other parts of 
the tank. With sufficient time the foam 
would spread out to a uniform layer 
but it is probably advisable to use a 
spray or some other method of stirring 
the surface to form a more nearly even 
layer. Evaporation is appreciably re- 
duced almost immediately after instal- 
lation of the foams when the aspirator- 
and-hopper method is used, as indi- 
cated by vapor analyses. 


Gaging Tanks With Spheres 

The method of gaging sphere- 
covered tanks is practically the same 
as present practice, except for adding 
a gage well on the gage line. A prac- 
tical gage well we have used consists 
of a one-inch copper tube eight inches 
long on which is mounted a copper 
float. This instrument is shown in 
Figure 3. When the gage line is low- 
ered into the tank, the plumb bob will 
penetrate the foam and the whole ap- 
paratus continues on down into the 
erude oil until the gage well floats. 
The spheres are eliminated from the 
surface of the oil inside the float well 
allowing a sharp reading on the gage 
line. 

The taking of tank temperatures and 
the thiefing of a tank are no different 
from present practice. Even if small 
quantities of spheres float on the sur- 
face of the thermometer well they do 
not cause any errors in the tempera- 
ture reading. Those which float on top 
of the thief can be poured off with the 
top few inches of oil. If spheres get 
into a sample from which a BSAW. 
reading is made. they rise to the top 
in the centrifuge tube and do not cause 
errors. 


Life of Spheres 
Practical service life will be decided 


TABLE 9 


Micrcballoon Properties Comparison 
(Two-Year Crude Oil Storage) 


1951 1953 





Density (am. ‘ce 
Liquid Displacement 2 0.22 
Gas Displacement : 0.26 
Average Particle Size (microns) 19.6 
Particle Size Range microns) 05 wo 00 | 05 to 
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only in the field, At present, exami- 
nation of the covering on large tanks 
in service for over one year have 
shown no change in thickness or ap- 
pearance, As shown in Table 9. meas- 
urements on foams in drum-scale stor- 
age for two years indicate no sig- 
nificant changes. 

The very slight density differences 
indicate that the particles are not fill- 
ing with liquid by diffusion through 
the walls. These data would suggest a 
lifetime in crude oil service consider- 
ably longer than the required economic 
life. The life of the protective foams on 
actual tankage will probably depend 
more on frequency of tank cleaning 
which might result in the loss of part 
or all of the spheres, and on opera- 
tional mishaps such as pumping the 
foam out of the tanks. When a tank 
with spheres covering is cleaned it 
may he possible to save substantial 
amounts of the foam material for 
reuse, 


Protection Against Loss of Spheres 

The cost of the covering on various 
size tanks is shown in Figure 4. Since 
the foam covering is relatively valu- 
able its loss should be avoided, Most 
companies try to guard against over- 
flow with a resulting loss of oil and 
clean-up expense. With sphere-covered 
tanks, it will be necessary to guard not 
only against overflow, but also against 
pumping a tank too low. In the opera- 
tion of most large oil tanks it is the 
usual practice to avoid drawing air 
which might harm pumping equipment 
and result in errors of measurement of 
crude oil stocks and line fills. With 
sufficient stress by the operators on the 
low-level shut-off point, the loss of 
spheres should be kept to a relatively 
minor occurrence. The shut-off height 
should be established so that vortices 
will not cause the loss of spheres. 
Figure 5 is a chart of vortex heights 
which have been obtained by measure- 
ments on crude oil tanks which do not 
have a foam covering. It is anticipated 
that the foam on top of the crude oil 
in the tank will substantially reduce 
the vortex height because it tends to 
prevent the surface of the oil from 
moving in a circular motion, In tanks 
equipped with swing lines the shut-off 
height must be set above the swing- 
line beight, Automatic shut-off valves 
are an answer to the loss of spheres on 
small tanks which are not equipped 
with swing lines. Since these valves 
are presently made only in the smaller 
sizes they will only be useful on tanks 
where the withdrawal rate is relatively 
low. They will also aid in preventing 
loss of spheres on isolated gathering 
tanks which are commonly pumped 
out until shut down by loss of flow. 
Vol. 33 
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In the event that spheres do get 
pulled out of the tank, they will not 
damage pumping equipment, meters ot 
other mechanical apparatus. They are 
plastic material and much less abrasive 
than the sand or scale which is found 
in small amounts in most crude oil 
If they are drawn into a pipeline that 
is operating at more than a few hun- 
dred psi, they will be crushed and 
will end up in basic sediment and 
water. They should not have any harm- 
ful effect on refinery units since they 
are made from a thermosetting resin 
and will not soften or liquefy at high 
temperatures. Any spheres which get 
into a refinery crude supply should 
end up in asphalt or coke. 


TABLE 10 


Vapor Measurements on Wood-Roof Static 
Storage Tanks 


Plastic Sphere 


Normal Covered 





Time 

Size of tank 

Height of tank 23’ 0" 27’ & 

Height of oil in tank wi" n'a" 

‘hl temperature NO sh 

Vapor temperature SY SY 

Condition of tank Not vapor tight | Not vapor tight 

Weather condition Hot and sunny Hot and sunny 

Reid vapor pressure of 
crude 

k-xplosive reading near 
roof Very dangerous 

Explosive reading at 
midpoint between 
roof and oil 


11,00 a.m. 
20,000 


12:15 p.m 
25.000 


2 psi 4.5 psi 


Too lean 


Explosive Too lean 


Effect of Spheres on 
Fire Hazard With Tanks 


On normal tanks vapor 
measurements have indicated that an 
explosive vapor exists whenever a 
crude oil tank is being pumped out 
and for many hours thereafter, Dur- 
ing the remainder of the time, when 
the tank is full or being filled. the 
vapor is usually too rich to explode. 
It is estimated that the vapor in normal 
crude oil working tanks is probably in 
the explosive range from 25 to 50 
percent of the time. Sufficient results 
are not available on tanks covered 
with plastic spheres to indicate what 
percent of the time the vapor of such 
tanks is in the explosive range, How- 
ever. measurements have shown that 
with the spheres covering on tanks 
with open vents, the vapor will he too 
lean to support a flame a large per- 
centage of the time. The majority of 
foam coverings which have been in- 
stalled on tanks to daté have been on 
tanks which were in static storage use 
and did not have vapor-tight roofs. The 
vapor in these tanks was always in the 
explosive range prior to the installa- 
tion of spheres. Following the instal- 
lation, the vapor remained below the 
flammability limit. Since the normal 
vapor-tight tank is in the too-rich range 
most of the time. it may be wise to re- 
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Figure 5. Depth of vortices in crude oil tanks 


move the vents, or keep them open 
after installing spheres. Vapor meas- 
urements on wood-roof static storage 
tanks with and without spheres are 
shown in Table 10. 


Installations on Old 
W ood-Roof Tanks 


The original problem which led to 
the development of spheres was the 
very high stock losses experienced in 
old wood-roof tankage used for dead 
storage. A special study of losses in 
20 of these 25.000-barrel tanks was 
made over a period of nine months and 
indicated an average loss of 1000 bar- 
rels per tank per year. The measure- 
ments were made from the end of July 
through the month of April of the 
following year. Since three summer 
months were not included, the aver- 
age annual loss would be higher, The 
tanks are 88 feet in diameter, 25 feet 
high and the oil height averages 16 
feet. 

If the 83 percent reduction due to 
the installation of spheres (Table 7) 
is applied to the 1000 barrels per year 
loss, the predicted saving with a foam 
covering would be 830 barrels an- 
nually. With crude oil values at $3 
per barrel, the annual savings would be 
approximately $2500. The cost of in- 
~talling one-half inch spheres covering 
on this size tank would be $2200. 


Economies of Working 
Tank Installations 


The use of the nomograph- presented 


in the 1952 APL Symposium’ would 
predict a total annual evaporation loss 
of 1880 barrels for a 55,000-barrel 
cone-roof tank under the following 
conditions, 


5.0 psi 
1S 40 feet 
oor 
\verage outage . feet 
Number of fillings per year . <6 5 Oa 
otal annual thruput 1,300,000 barrels 


Average RVI’ 
Pank dimensions 
Average liquid temperature 


The predicted breathing loss would 
he 1100 barrels per year and the filling 
loss 780 barrels per year. While the 
test results have not differentiated the 
effect of a foam covering between 
breathing and filling losses. the over- 
all loss reduction in) working tank 
tests was similar to the reduction in 
static tank tests and was in the neigh- 
horhood of 83 percent. Thus, a similar 
tank under the above conditions with 
~pheres seal should have a total annual 
loss of approximately 320 barrels. The 
resulting saving with erude oil at a 
value of $3 per barrel would be $1700 
per year as compared with the cost of 
installing spheres of $2600. 


Small Tank Keonomies 

On a 10.000-barrel tank it might be 
desirable to install an automatic shut- 
off valve to safeguard against the loss 
of the foam covering when the tank is 
pumped out, This would increase the 


foam installation cost) of $9000 by 
another $200, Ina 10,000-barrel bolted 
tank with a diameter of 55 feet and 
a height of 24 feet. the annual breath- 
ing loss would be 240 barrels and the 
annual filling loss 200 barrels. under 
the following conditions: 


RN Pot crude, post 15 
\verave outage, leet 13 


\ve Pace 


\verage oil temperature, | 35 
Nnnual number of tilings 55 


Vnnual throput, barrels 550,000 


The estimated annual loss reduction 
with spheres would be 83 percent. re- 
sulting in an annual saving of ap- 
proximately 365 barrels. or $1095 with 
$3-per-barrel crude oil against the 
$1100 installation cost. 
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CRUDE STOCKS CRUDE RUNS TO STILLS GASOLINE STOCKS 


(Mather at Bevel: End of Month Thousands of Barrels Davly Milkens ef Berets End of Month 


Avp Sep Orr Mee Oe Aeqp See (Oct Mer One 
02 Ee CEE —— | 
DISTILLATE FUEL STOCKS RESIDUAL FUEL STOCKS KEROSINE STOCKS 


Millons of Barrels End of Month Milbons of Berrels End ef Month Mullons ef Barrels End of Month 


det avg Sep Oct Mer Dex 


Taking Stock 


Cecil W. Smith 
Economics Editor 
(DATA IN THOUSANDS OF BARRELS) 


DISTILLATE RESIDUAL DAILY 
FUE FUEL IMPORTS 
— > 


CRUDE OIL GASOLINE j KEROSINE 


Pro- | Stocks | Pro- | Stocks | Pro- | Stoc Pro- | Stocks | | 
duction | End of | duction! End of | duction, Endof | duction! End of | Crude | Total 
Daily | Month Daily | Month | Of | Oils 


Pro- Runs to | Stocks | 
duction Stille End of 

MONTH Dally Dally Month | Daily | Month | Dally Month 
! 





1952 
April 6.429 6.435 | 270.679 : f 51M 366) 18,955 
nf ay 5. 107 1.005 200.813 2,298 23.6! 229 19.614 
June 6.107 25) 285.064 d 20,166 317 23,061 
July 6.003 2 275.051 20 116,566 $e 27,387 
August 6.219 7 264.368 3.377 118,502 175 32.401 
September 6.518 7 264.723 * 120,091 | 350 35.021 
October 6.518 260,776 3. 120.062 352 33,289 : 038 
November 6.487 267 852 : 129.509 203 32,199 | . 20 624 4s4 
December 6.654 fi 271,928 136,028 421 26.842 | SK 0.58% 302 ‘ | 603 165 


o 


38,561 . 922 
951 
901 
B92 
x74 
932 


s Seay 


19454: 
lanuary eri 74: 272,250 3M 150.518 23,292 J 10.655 oe 45.910 616 
February we of 273.589 157.873 20,468 “ ; 275 44.178 586 
March i 7.(wi2 275,665 | 3.319 ' 162,731 St 18.697 : 80% oe 41.600 655 
April 7 280.487 : y 158,032 j 20,335 . 3S 21s 39,572 628 
May 7.UU2 280.308 6 156.415 3° 24.307 ‘ 3. otf 41.795 703 
June 085 ; 283.715 : 146,196 326 | 27,659 462 | 4.504 z 707 
July 1. 24.976 3, 143.916 : 31,143 ¢ 2,2: 224 | 7K 629 
\ugust 1, OS. j 285,352 3.502 146.050 32 35.711 x 9,542 22: SA),007 672 
September i! : 280.614 S50 144.14 3 37,280 J 26.709 | 2K SO.516 | 692 
October i } 286,401 : 7 | 143.368 36 37,963 i ¢ ‘ 17! 513 659 
November 207 ALP 251.80 J, 149,915 35.579 7 32,: : os 23 


NOV. 1953 Change | 
In Month : : 4412 m +6547 2 2.384 j : Mr 36 
In Vear y < + 14,137 4 + 20,406 +3.380 i $32,735 y 2.2 +20 
Week Ended: 
2-10-55 6.248 6.018 | 277,166 153,586 | 360 32,388 d 123,444 : 49,975 689 
12-20-52 6.611 6,928 271,784 es 131,071 420 28,652 | A512 105,884 1,30: 48.504 587 


Source: Data for last two months from API; prior monthly data from Bureau of Mines 
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DMF — Acetylene Recovery Solvent 


Dimethyl formamide (DMF) is a highly efficient solvent for concentrating 


acetylene from dilute gas mixtures. Here are the test data to prove it. 


Walter 8B. Howard* and E. P. Schoch, Bureau of Industrial Chemistry 


University of Texas. Austin 


and 


F. R. Mayforth, E. |. duPont de Nemours & Company, Wilmington, De! 


FOR MANY YEARS it has been 
proposed to manufacture acetylene di- 
rectly from natural gas and other hy- 
drocarbons produced by nature. This 
rather difficult problem has now been 
solved by a number of processes: the 
German are process employed at 
Huels. the Schoch process, the Wulff 
process, and the partial combustion 
process. These have the 
common characteristic of producing 
acetylene in dilute form, usually in a 
concentration between 5 to 15 percent 
when produced from methane or 
natural gas. Separation of the acety- 
lene from the dilute mixtures imposes 
severe economic loads on these proc- 
esses and thus calls for outstanding 
properties in the solvent to be em- 
ployed. Dimethy! formamide (DMF) 
has been found to possess, to a remark- 
able degree, the qualities necessary for 
an outstanding solvent. Among the de- 
sirable properties are the following: 


processes 


@ high acetylene solvency 
@ high selectivity 

® high boiling point 

@ low molecular weight 
®@ high thermal stability 
@ low viscosity 

®@ low melting point 

® moderate cost 


(ther than acetylene. 
some or all of which may be found in 
varying amounts in the product gases 
from hydrocarbon-to-acetylene proc- 
esses (depending upen feed composi- 
tion), are the following: methane. 
ethylene, ethane, methyl acetylene. 
propylene, propane, vinyl acetylene. 


components 


diacetylene, higher acetylenes. aromat- 
ics, carbon monoxide, carbon dioxide. 
hydrogen, and water. The solubilities 


* Present address Monsanto Chemical Com 
pany, Texas City, Texas 
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of certain of these gases in DMIF are 


shown in Table A. 


Gas Source The Schoch acetylene 
process pilot plant was employed to 
produce, from natural gas, an acety- 
lene-containing gas suitable for testing 
DMF in the pilot concentrating unit. 
The procedure employed in separating 
high purity acetylene from dilute 
Schoch Process gas is outlined in the 
Flow Sheet, Figure 2. which follows 
venerally the procedure given in Ref- 
erence 2. For simplicity’s sake, sundry 
details such as heat transfer equip- 
ment have been omitted. The con- 
centrating procedure had previously 
been checked by about 500 hours’ op- 
eration with solvents other than DMF. 


Figure 1. The Schoch pilot plant used for the 
tests. 
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Equipment Design The towers 
in the concentrating section were 
packed throughout with No. 800 fiber- 
vlas hydrophylic tower packing at a 
density of 6 pounds per cubic foot. 
The packed heights of the towers in 
the DMEF portion of the plant are 
~hown in Table B. 

Positive displacement) pumps, em- 
ploving an internal gear eecentrically 
located within, and meshing with a 
larger external pear, were employed 
throughout. Completely leak-free shaft 
sealing was accomplished by means of 
single mechanical shaft seals employ- 
ing bronze to steel sealing surfaces. 
All process equipment and piping in 
contact’ with liquid DMF was con- 
structed of steel. 


Preserubbing As shown on the 
left-hand side of Figure 2, three towers 
were employed to remove higher hy- 
drocarbons, including higher acety- 
lenes. from the dilute gas mixture. A 
highly paraffinic mineral seal oil with 
a molecular weight of 205 was used 
for this purpose. The compressed 
dilute gas mixture was washed with 
the oil in the oil wash column under 
conditions such that 98 percent of the 
methyl acetylene was absorbed. After 
lashing. the oil solution was suitably 
stripped as indicated, and the oil was 
recycled to the oil wash. No acetylene 
was lost in the operation since the 
acetylene dissolved in the oil was re- 
covered, together with most of — the 
higher acetylenes and other higher 
hydrocarbons. and recycled to the 
electric discharge generator by means 
of the off-gas streams from the feed 
gas stripper and the oil flash. Acety- 
lene is unaffected by the electric dis- 
charge, and the higher acetylenes are 
decomposed primarily to acetylene 
and carbon. (The off-gas from the 
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Figure 2. Acetylene concentration system used to evaluate dimethyl formamide. 


Waste Gas Stripper contained essen- 
tially no acetylene.) 


Acetylene Recovery Prior to 
concentration, the purified gas was 
passed through the Adsorber, where 
activated charcoal removed from the 
gas such absorber oil vapors as might 
have been present. The compressed 
gus next entered the solvent) wash 
where it| was counter-currently 
tacted with DMF. The solution leaving 
the column was flashed at atmospheric 
pressure in the solvent flash. Thence 
the solution was sent to the solvent 
stripper, where it was stripped with 
recycled product acetylene at essen- 
tially atmospheric pressure and at 
such a temperature that the amount of 
acetylene in the off-gas per unit time 
was approximately the same as that 
fed as stripping gas. The Solvent Strip- 
per off-gas and the solvent flash gas 
were combined and compressed back 
into the solvent wash gas feed. The 
solution from the solvent stripper was 
sent to the Solvent Rectifier, where the 
acetylene was distilled from the sol- 
vent, which was recycled to the Solvent 
Wash. Heat economy was effected by 
means of suitable heat transfer equip- 
ment installed throughout. DMF in 
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oll-gas streams was recovered by re- 
frigeration. 


Process Controls — Flow of solvent 
to the solvent wash was regulated at 
a fixed ratio to the gas flow by means 
of a ratio flow controller, Solvent flow 
was controlled throughout the rest of 
the system by means of liquid level 
controllers. The solvent stripper off- 
vas rate was regulated at a fixed ratio 
to the manually set Stripper feed gas 
rate by means of a ratio flow con- 
troller, the controlled air from which 
actuated a steam valve controlling heat 
input to an auxiliary heater on the 
solution feed line to the solvent strip- 
per. Reboiler heat input was auto- 
matically regulated to maintain a de- 
sired temperature at an intermediate 
point in the solvent rectifier, Gas pres- 
sure in the oil wash and solvent wash 
was controlled by a back pressure 
regulator in the waste gas line. Com- 
pression rate of the auxiliary com- 
pressor was controlled by a self- 
contained pressure regulating valve 
acting as a by-pass across the com- 
pressor and regulating the compressor 
suction pressure on the inlet gas, the 
rate of which was fixed by the operat- 
ing conditions of the solvent flash and 
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the solvent stripper. The controls out- 
lined above brought about smooth op- 
eration of the plant. which was sup- 
plied throughout with high, and low. 
liquid level alarms and motor alarm- 
on all pumps. 


Experimental Data’ Operation of 
the DMF portion of the plant with 
DME totaled 80 hours. Of this, 14. 
hours was in exploratory running. 
291, hours in a first experimental run 
and 36 hours in a second experimental 
run. (Additional periods of time were 
involved in bringing other parts of 
the plant on stream.) Complete data 
for the second run, which was made 
in two parts, 2a and 2b (discussed 
under “Results”), are shown on Fig- 
ure 3. Gas rates were determined by 
means of dry type positive displace- 
ment gas meters employing special 
diaphragm material insensitive to the 
gases metered. Solvent flow was me- 
tered by “Flowrators” and also re- 
corded by the ratio flow controller. 
Temperatures were measured by bi- 
metallic type temperature gages; pres- 
sures by conventional Bourdon tube 


gages. 
Gas Analyses— In Table 1 the anal- 
yses are given for the gas samples 
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taken during the second run at the 
locations shown on Figure 2. All anal- 
yses made by du Pont’s mass spectro- 
graph, and checked in some cases by 
an ultraviolet spectrophotometer, are 


TABLE A 
Gas Solubilities in Dimethy! Formamide 


Acetylene—Volumes (0 (. and 1 atm.) per volume DMI 
anhydrous) at gas partial pressure of 1 atm. and 
temperature indicated 


Solubility 


Solubility 
Vel. Vol. 


Vol. / Vol 





47.0 
4065 
v4 
si4 
230 
214 
ino 


Acetylene—Volumes (0 ©. and | atm.) per volume aqueous 
DMEF of mdicated concentration at 30 ©. and 1 
atm. gas partial pressure 


Solubility 


Percent H.0 by Weight ol. Vol. 





0.35 
nD) 
50 

mo 


Acetylene—Volumes (0 ©. and | atm 
0.4 percent Ho) at 25 ¢ 
sure (pp.) indicated 


per volume DMI 
and was partial pres- 


Solubility 
Vol. Vol 


pp. Acetylene 
mm. lig. 


70 § 
940 $4 
152.0 63 
212.0 s7 
wo 
143 
ie 
22.3 
A 
2s 
20.5 


Methylacetylene—\olumes (0 ©. and | atm) per volume 
DMF (0.4 percent He) at 25 (. and gas 
partial pressure (pp.) mdieated 


Solubility 
Vol. Vol 


pp. Methylacetylene 
mm. lig 
su tt 
ml 4 
Te 23 
* 0 
ss 
"4 
ou 


DMI 


partial 


imes (0 
percent 
pressure | py 


Diacetylene—V and 1 atm... per volume 
( Heth) at 25 ©. and gas 


mdicated 


Solubility 
Vol. Vol 


pp Uiacetylene 
mm. lig 


Monovinylacetslene—\ olumes (0 C. and | atm 
DME (04 percent Hay 
gas partial pressure |‘ pp 


per volume 
at 25 ©. and 
indicated 


pp Monovinylacetylene Solubility 
mm. li ’ 


Vol. Vol 





4% 
52 
428 
447 
7H4 
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Figure 3. Solvent system showing operating conditions and test data for the second run. 


TABLE A (Continued) expressed in mole percentages, Stand. 
ard) omass spectrograph techniques 
were used for analysis, although eriti- 
cal samples were specially treated. 
This special handling ineluded (1) in- 
strument background spectra hefore 
each of the critical samples in order 
to insure proper calibration and (2) 
tenfold electronic magnification of the 
spectrum in to identify 
components. 


and | atm.) per volume 


Carbon Dioxide—Volumes (0 ¢ 
I and gas partial pressure 


MF at 25 ¢ 


mp tele ated 


Solubslity 
Vol. Vol 


Results During the first) experi- 
mental run, using a CO,-free feed gas, 
an acetylene product having a purity 
of 99.3 percent was obtained. In ana- 
Iyzing the results of this run it became 
evident that the efficient: performance 
of the solvent) wash tower would 


Miscellaneous Gases—Volumes 0 and | atm) per volume 
DME at gas partial pressure of | atm 
sod temperature indicated 


Solubility 
GAS Vol. Vol 
Hydrogen 
Nitrogen 
Carbon Monowde 
Onxyeen 
Methane 


TABLE 8 


Ethane 


Packed 
Height 


52 ft 
14 ft 
ft 


Tewer No Designation 





Ethylene — 

4 Solvent Wash 

5 Solvent Stripper 
Solvent Hectufier 


Propane 


r- 
r. 
I 


Propylene 
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permit higher temperature absorption 
(first run at BO F.) and operation of 
the tower without intercoolers. [t also 
appeared desirable to demonstrate the 
CO. stripping efficiency of the DMF 
system by allowing the CO_-containing 
natural gas feed to the electric dis- 
charge acetylene generator to by-pass 
the caustic serubber end the drying 
tower normally used by the pilot plant 
for pretreatment of the natural gas. 


The second run was divided into 
two parts in order to demonstrate the 
effect of change of Solvent Stripper 
stripping rate on carbon dioxide con- 
tent of product acetylene, Ample time 
was allowed for plant equilibrium to 
he established in the two parts of the 
run before taking data and samples. 
The first part, 2-a, given in Table | 
and Figure 3 (fine print), and based 
on the above-mentioned modifications, 
gave an acetylene product purity of 
8.4 pereent. As expected, the main 
contaminant in the product was CO, 
(1.0 percent). Operation of the sol- 
vent wash tower under adiabatic con- 
ditions (approximately 101 F.) re- 
sulted in no apparent loss of acetylene 
in the waste gas from this tower. 


The second part, 2-b (bold print), 
made under the same conditions as 2-a 
except for an increase in the gas rate 
in the Solvent Stripper, resulted in an 
acetylene purity of 99.4 percent and a 
two-thirds reduction in the CO, con- 
tent over the previous run. The enrich- 
ment of acetylene over CO, obtained 
can be seen from their ratio of 8.6:1 


Sample No 
Methane 

Acetylene 

Ethylene 

Ethane 

MethyL acetylene 

Propene 

Propane 

Diacetvlene 

Monovinyl acetylene 
Hutadiene 1,3 

Hutenes 

Hutanes 

('s or Higher Paraffins 

(6 Olefina or Cycle Comp 
Henzene or Divinyl-acetylene 
Carbon Dioxde 

Carbon Monovide 

Hydrogen 

DMF 


in the feed to 330:1 in the final prod- 
uct. In general, concerning product 
acetylene purity, it should be pointed 
out that additional decrease in carbon 
dioxide content could be achieved by 
a greater increase of gas rate through 
the solvent stripper. The same com- 
ment would apply to ethane and ethyl- 
ene. Methyl acetylene, present to the 
extent of 0.1 percent in the product. 
could be further reduced by more ef- 
fective operation of the oil wash (e.g.. 
higher absorption factor, greater num- 
ber of plates). 


Corrosion Corrosion test 
were inserted at strategic points in 
both hot and cold liquid and hot sol- 
vent vapor. Carbon steel (1018), stain- 
less steel (304) and aluminum (25S) 
were used with no measurable corro- 
sion rate over a period of 135 days of 
continued exposure but intermittent 
operation. Previously laboratory tests 
had shown 304 stainless steel and alu- 
minum to be preferred over 1O18 steel 
in liquid DMF service at 150 C. While 
this point may be worthy of further 
study, it may be concluded that, with 
the possible exeeption of the solvent re- 
boiler and attendant piping, ordinary 
steel is a suitable material of con- 
struction for DMF service in this acet- 
ylene absorption train. 


coupons 


Conclusions —On the basis of per- 
formance. it is concluded that dimethyl 
formamide constitutes a highly effi- 
cient solvent for concentrating acety- 


lene from dilute gas mixtures. Its 


Table 1—Gas Analyses 


(mole percentages) 


selectivity makes possible the produc- 
tion of high purity acetylene from 
such mixtures containing appreciable 
amounts of carbon dioxide. This has 
been demonstrated conclusively by the 
better than 38 fold enrichment of acet- 
vlene over CO, from the feed to the 
final product. 

DMEF’s high capacity for acetylene 
was shown to advantage in the per- 
formance of the Solvent Wash tower 
which was originally designed for 
such solvents as acetone and dimeth- 
oxytetraethyleneglycol. As attested by 
the absence of acetylene in the off-gas 
from this tower and the analysis of the 
gas at the mid point, essentially all of 
the acetylene was absorbed in the 
lower half of the column. 

For an initial evaluation on a pilot 
plant scale. DMF performed with re- 
markable ease and complete freedom 
from operating difficulties. Over-all. 
the results served to confirm perform- 
ance predictions based on fundamental 
binary data and the efficacy of DMF 
for this acetylene application 


NOTE 

Credit is extended to R. Pat Lightfoot, whe 
shared with the first two authors the responsi 
bility for the design and development of the 
acetylene concentrating pilot plant. He alse 
photographed the equipment shown in Fie 
ure 1, 

The authers are also indebted to Iw A. Ss 
Kasperik, whe operated the Schoch 
tcetylene generator during a major portion « 
the runs, 


process 


information on the above may be 
obtained from E. t. du Pont de Nemours & 
Company, €Inc.), Grasselll Chemicals lbepart 
ment, Wilmington, Del 
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Notes Concerning Samples 


l-a No sample was taken at this location during the second portion of the run: analysis may have changed shghtly for that second portion 
The CO and CO content resulted from the raw natural gas content of (Oe, a portion of which was converted to CO by the electric discharge 
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CO content probably low by about 0.30 percent 
The seemingly high percentages of high- 


er acetylenes resulted from recycle of these components from the Oil Wash system, and consequent build-up to steady state in the Schoch Elcetrie Discharge Unit 


f-a These samples were taken from a product acetylene gasholder. and thus represent average purity over an extended period of time 
0-» completely flushed several times with the preduct acetylene, a minimum of one hour's production was retained in the bell 


holder was being purged 


After the floating bell of the gasholder had been 
The sample was then taken while the contents of the gas 


Sa These samples were taken from the line in which product acetylene was flowing to the product acetylene gasholder, and thus represent nearly instantaneous values of acetylene purity 
&b The clone agreement of these with 9-a and &-b, respectively, indicate the constancy of product purity 
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Continuous Wax Moulders 


The novel design features incorporated in 
Magnolias new continuous wax moulder increased produc- 
tion three-fold over former batch unit. 


Ray Shannon, Magnolia Petroleum Company 


Beaumont, Texas 


MAGNOLIA PETROLEUM Com- 
pany’s continuous wax moulding ma- 
chine has been in operation for ap- 
proximately three years. It was pat- 
terned after similar machines used in 
the moulding of chocolate and was 
built by a manufacturer of such ma- 
chines. The basic design objective was 
to develop a machine which would 
continuously and automatically mould 
and package petroleum waxes with a 
minimum of personnel and mainte- 
nance and to do it in such a manner 
as to avoid any contamination of the 
wax. This is a discussion of the equip- 
ment. its operation and maintenance, 
and certain modifications. 

Rising costs and the need for addi- 
tional wax moulding capacity 
prompted Magnolia to review its wax 
moulding procedures. The batch 
moulding process then in use is de- 
scribed by Jennings. Beard. and Kal- 
ichevsky*. Various other wax mould- 
ing procedures then available were 
investigated and rejected as not rep- 
resenting a substantial advance over 
the batch plate-and-frame process. Fi- 
nally. a manufacturer of continuous 
chocolate-emoulding machines, was 
approached with the idea of mod- 
ifying one of their machines to mould 
petroleum waxes. The resulting con- 
tinuous wax moulding process, which 
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has been a subject of considerable in- 
terest and discussion’: * *, developed 
through the joint efforts of the two 
companies. The moulding machine 
proper was designed and built by 
one company, the packaging equip- 
ment was supplied by another, and the 
conveyor system was developed by a 
third. 

The basic objective was to design 
and construct a complete wax mould- 
ing process which would continuously 
mould petroleum waxes into slabs. 
package the slabs into cartons, mark 
the cartons, and deliver them to freight 
cars or trucks. An alternative opera- 
tion was io be provided, allowing the 
packaging equipment to be by-passed 
and the wax slabs loaded directly in 
bulk form into freight cars or trucks. 
All operations were to be automatic. 
requiring as few personnel as prac- 
ticable. and all machine components 
were to be designed for low mainte- 
nance. 


Equipment 
The wax moulding, packaging. and 
conveying equipment is housed in a 
building approximately 53 feet by 125 
feet. shown in Figure 1. 
Wax Moulder 


The wax moulder consists of a wax 
“tempering” system. pan mould filling 
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system, pan mould conveyor chain, 
cooling facilities, and wax cake dump- 
ing and discharge facilities. 

The wax tempering column (see Fig- 
ure 2) consists of a set of double-pipe 
heat exchangers through which molten 
wax is passed for the purpose of ad- 
justing its temperature to the level de- 
sired, Steam-heated water is admitted 
to the annular space between the 
pipes. Automatic controls proportion 
the steam and water to achieve the cor- 
rect wax outlet temperature, the exact 
value of which varies with the type of 
wax being moulded. The inner pipes 
are equipped with rotating scrapers 
which continually scrape the wax off 
of the pipe wall. 

The pan filling system consists of a 
hopper containing molten wax, six 
wax depositors and six depositor 
valves. The hopper is water jacketed 
to maintain the correct wax tempera- 
ture. Pan moulds pass underneath the 
hopper in groups of six and are filled 
with wax while they continue to move. 
The depositors consist essentially of 
six variable-stroke plunger pumps with 
the plunger timed to operate in se- 
quence with the passage of pan moulds 
underneath the hopper. The six depos- 
itor valves provide passages for the 
wax to flow from the hopper into the 
cylinders on the up-stroke of the pis- 
tons, and from the cylinders into the 
pans on the down-stroke of the pistons. 
The six valves are operated in unison 
by a cross-bar actuated by an air cyl- 
inder, Diffuser plates on the bottom 
side of the depositor valves direct the 
streams of molten wax into the pans 
without excessive splashing. 

The groups of pans are carried in 
frames, six pans to a frame, which in 
turn are conveyed by two roller con- 
veyor chains traveling at a speed of 
approximately 6.7 fpm. There are 418 
frames, making a total of 2508 pans. 
The pans are 2 inches deep, 11% 
inches wide and 19 inches long and are 
normally filled with 11 pounds of wax. 
The pans containing the molten wax 
enter an insulated refrigerated room 
approximately 19 fect wide, 64 feet 
long and 10 feet high (Figure 2). The 
pans travel back and forth on the 
tiered construction in the cooling space 
and leave at the top through the same 
end that they entered. Normal resi 
dence in the room is approximately 
two hours. The conveyor chains are 
driven by a 0-hp electric motor 
through a main clutch? reduction gear. 
and chain and sprocket arrangement. 

Provision was made in the design of 
the machine to transfer the pan frames 
to the next higher level at each end of 
the cold room while keeping the pans 
level and the wax undisturbed, since 
any shaking or vibration of the wax 
during the cooling process would mar 
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the appearance of the cakes. The pan 
frames are attached to the conveyor 
chains by pivot pins in the center of 
each end of the frame. The four cor- 
ners of the frames are equipped with 
rollers which travel on guides to main- 
tain the pans in a level position, Chain 
sprockets of the correct pitch diameter 
elevate the frames to the next higher 
level as the chain passes over them. 
The rollers on the leading edge of the 
frame travel over curved guides while 
those on the trailing edge are engaged 
by stabilizing sprockets which rotate 
at the same speed, and have the same 
pitch diameter, as conveyor sprockets. 

Cooling in the refrigerated room is 
furnished by five direct-expansion am- 
monia air-handling units. Air is cir- 
culated over the wax pans as shown 
in Figure 5. A 120-ton reciprocating 
ammonia compressor is located in an 
adjacent refrigeration plant. Normal 
temperature in the refrigerated room 
is 20-30 F. 

As the pan frames leave the refrig- 
erated room each pan is passed over a 
pring-loaded roller which flexes the 
bottom of the pan and loosens the 
wax cake. The pans are then inverted 
against a wide conveyor belt’ which 
moves at the same speed as the pans, 
and the cakes fall out of the pans. 
onto the belt. Wax shrinks upon solid- 
ifying thus simplifying the problem of 
vetting it out of the pans. The cakes 
are carried to the dumping station 
(see Figure 5) where they fall onto 
a slat discharge conveyor which is at 
rest while the cakes are being deliv- 
ered to it. Immediately after a group 
of six cakes have dumped. the slat 
conveyor is set into motion and deliv- 
ers the six cakes out of the machine 
onto a continuously-moving conveyor 
helt. which conveys them to the pack- 
aying equipment or to bulk loading. 

The empty pans are heated by elec- 
tric heaters before being re-filled, This 
avoids sudden cooling of a thin film 
of wax in the pans. 


Packaging Equipment 

The packaging equipment automat- 
ically packages five I1-pound wax 
cakes to a carton and can handle four 
to five cartons a minute, The equip- 
ment consists of a grouping plunger. 
case opener, case loader, glue machine 
and compression unit. 

The grouping plunger stacks the 
cakes five high and delivers them to 
the case loader. To begin operations, 
the grouping plunger is manually pre- 
loaded with four stacks of cakes, one 
stack consisting of four cakes, the next 
of three, the third of two, and the 
fourth of a single cake. These cakes 
rest on spring-loaded gates, and as 
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cakes are fed into the machine they 
pass under the pre-loaded cakes. As 
soon as five cakes have entered, they 
are elevated past the spring-loaded 
gates and thus one cake is added to 
each stack such that there are now five 
stacks consisting of five, four, three, 
two, and one cake respectively. The 
grouping plunger then advances the 
entire group of stacks one cake width, 
delivering the five-cake stack to the 
case loader. The unit is thus returned 
to its original condition. 
Knocked-down cardboard cases are 
loaded manually into the magazine of 
the case opener. The case opener re- 
moves the bottom case blank, opens it, 
and places it in position to receive five 
cakes of wax from the case loader. 
After the case loader has pushed five 
cakes into the case, it trips the clutch 
on the glue machine which applies 
glue to the flaps on the case, folds the 
flaps, and delivers the case to the com- 
pression unit. This unit holds each 
case under compression for about two 
minutes to allow the glue to set. 


Conveying Equipment 

Conveyors have been utilized to min- 
imize the manual handling of the cakes 
and cartons of wax. Portable gravity 
conveyors are utilized to move the 
product from the loading conveyor 
into freight cars or trucks. It is only 
necessary to stack the cartons or cakes 
in the car. When cakes are being 
shipped in bulk form, the packaging 
equipment is by-passed and the cakes 
enter a wax cake stacker which stacks 
them four high and delivers them to 
the loading conveyor. The wax cake 
stacker is a modification of a semi- 
automatic packaging machine which 
was built by Magnolia for use in pack- 
aging cakes while awaiting delivery of 
the automatic equipment. 


Operation 

Fully refined paraffin wax is the 
only type of wax that has been 
moulded in Magnolia’s machine. Stud- 
ies have indicated that amorphous wax 
may be moulded with the addition of 
a complete filling system (tempering 
column, hopper, and depositors) to 
avoid contamination of the waxes. 
These additions have not been made. 

Wax is maintained in a molten state 
in a feed tank outside of the building 
and is numped through the tempering 
columns to the wax hopper. The pump 
is regulated by a float control arrange- 
ment in the hopper to maintain a fixed 
level of wax. The wax is filtered twice 
in its passage to the hopper as an 
added safety precaution. The temper- 
ing column operates automatically. 
either heating or cooling the wax as 
required to deliver it to the hopper 
at the correct temperature. 
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The melting point of the wax is 
the controlling factor in the moulding 
process. The melting point of the 
waxes moulded varies from 120 to 
140 F. It has been found by experi- 
ment that the wax should be deposited 
in the pans at a temperature 20-30 F. 
above the melting point and should be 
cooled to approximately 20 F. below 
the melting point before being 
dumped. The dumping temperature is 
referred to the center of the cake. Fail- 
ure to provide sufficient residence time 
results in cakes with soft centers and 
impairs their dumping characteristics. 
The cakes must be completely solidi- 
fied in order to contract sufficiently to 
separate easily from the pan moulds, 
which are provided with slightly slop- 
ing sides to aid in dumping. Too much 
cooling. i.e., lowering the cake temper- 
ature too far below the melting point. 
results in brittle cakes which tend to 
crack when subjected to shock loads 
in the conveying and packaging equip- 
ment. 

The speed of the pan frame con- 
veyor chain can be varied from 3.66 
to 14.85 fpm with a normal operating 
speed of 6.7 fpm. Variation in chain 
speed thus allows for variation in wax 
moulding rates. Also subject to control 
is the cake weight which may be varied 
by changing the stroke of the depositor 
pistons. Normal cake weight for the 
Magnolia machine is 11 pounds, al- 
though cakes weighing 9 pounds 61, 
ounces are sometimes moulded. One 
surprising feature of the machine is 
the accuracy of cake weights. While the 
machine was being built by the manu- 
facturer. Magnolia designed and built 
an automatic cake weighing device 
which would weigh each cake coming 
from the machine and automatically 
reject those which were over or under 
weight. When the moulding machine 
was put into operation however, the 
device failed to reject any cakes. By 
manually weighing sample cakes and 
applying the methods of statistical 
quality control it was discovered that 
the inherent accuracy of the six wax 
depositors is such that the weight var- 
iation of 11-pound cakes is within one 
ounce. Because of this accuracy, use 
of the automatic rejecting device has 
been discontinued. However, periodic 
checks are made of the cake weights. 
using statistical quality control, for as- 
surance that the machine is maintain- 
ing its accuracy. 

In Figure 4 is presented data on the 
performance of the moulding machine. 
Curve A, showing the relation between 
cycle time (the time required for one 
pan to travel completely through the 
machine and return to its original 
starting place. which would be slightly 
longer than residence time inside the 
cold room) and rate of wax produc- 
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Figure 2. Side view of moulding machine. Legend: A, Wax tempering Column; B, Dumping 
conveyor; C, Inverted pan in dumping position; D, Discharge slat conveyor; E, Pan heaters; F, 
Pan approaching filling position; G, Wax Hopper; H, Depositor. 


tion. was caleulated for 11-pound 
cakes. This curve is determined by the 
mechanical characteristics of the ma- 
chine (e.g., pan frame conveyor chain 
length, variation in chain speed, size 
of sprockets, etc.) and the weight of 
the wax cakes, and a similar curve ex- 
ists for each cake weight. Curve B 
shows the relation between the amount 
of refrigeration required and rate of 
wax production. This is also a caleu- 
lated curve, based on removing 130 
Btu per pound from the wax during 
the cooling and solidifying process. 
and shows the actual amount of heat 
removed, allowing for no losses. The 
slope of Curve B will vary greatly 
with waxes of various melting points. 

The curves indicate that the capacity 
of the machine could be increased 
greatly if sufficient refrigeration is 
provided, since the chain speed may 
be varied from 3.66 to 14.85 fpm as 
stated previously. This is true only in 
a limited sense, and it has not been 
found practical to increase the rate 
much above 12,500 pounds per hour 
or a chain speed of approximately 6.3 
fpm. Higher speeds are used when 
moulding cakes lighter than 11 pounds. 
but when moulding 11-pound cakes it 
has been found that the sudden stop- 
ping of the conveyor chain which oc- 
curs if any of the cakes fail to dump 
properly Modifications) causes 
wax spillage and disturbs the partially 
solidified cakes, if the chain is travel- 
ing at the higher speeds. 


(see 


A comparison of the manpower 
requirements for the new moulding 


process and for the old plate-and- 
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frame batch process is presented in 
Table 1. 

Maintenance 
Modifications 

Operating experience and mainte- 
nance problems have indicated the de- 
sirability of several modifieations and 
revisions which have been made on the 
machine. Certain modifications have 
been performed by Magnolia while 
others were done with the collabora- 
tion of the manufacturer. 

It was discovered that rather exten- 
sive baffling is required in the cold 
room to direct the flow of refrigerated 
air over the pans in such a way as to 
secure adequate cooling of the wax 
without any sub-cooling. As shown in 
Figure 3. air is directed across the top 
seven layers of pans and returns to 
the air-handling units across the lower 
seven layers. A_ baffle was installed 
underneath the bottom laver to force 
all of the returning air through the 
spaces between the pans, and a wall 
was installed across the end of the 
tiered construction (see Figures ] and 
2) to prevent short-circuiting of the 
air around the end. It was found that 
the cakes in the end pans nearest the 
air coolers were receiving too much 
cooling, and deflectors were installed 
to deflect the cold air over most of 
the width of these pans. 

Some difficulty has been experienced 
due to the failure of cakes to dump 
properly. Originally the machine was 
equipped with a vibrator to shake the 
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Figure 4. Relations between refrigeration, cycle 

time, and wax production, based on moulding 

11-pound cakes. Refrigeration is based on ac- 
tual heat removed from wax. 
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Figure 3. Cross section of moulding machine 


pan frames when they had reached the 
dumping position to insure that all of 
the cakes had been loosened. This im- 
posed severe shock loads on the mould 
pans and pan frames, and quite pos- 
sibly contributed to a series of weld 
failures which were exeprienced with 
the pan frames. In an effort to obtain 
a milder means of loosening the cakes 
in the pans, two stationary 
spring-loaded rollers were installed to 
flex the bottom of each pan twice in 
its passage from the cold room to the 
dumping station, Neither system is 
foolproof however, and cakes occasion- 
ally fail to dump, particularly if the 
dumping temperature is not correct, 
If a cake remains in the pan, a fresh 
H1-pound charge of wax will be de- 
posited on top of it. resulting in wax 
spillage. If a cake falls partially out 
of a pan it will become jammed in 
the machine, necessitating stopping the 
machine to clean out the wax. 

In an effort to minimize the conse- 
quences of a dumping failure, the sys- 
tem shown schematically in Figure 5 
was developed. The basic approach 
was to develop a device which would 
automatically stop the machine if any 
cake or cakes failed to dump, and to 
signal which cake or cakes failed. Six 
single-pole double-throw limit switches 
(B. Figure 5) were installed with op- 
erating arms A protruding in such a 
manner that each of the six wax cakes 
which fall onto the discharge slat con- 
veyor will operate one of the switches. 
The normally-open contacts in these 
switches are connected to individual 
signal lights: thus when the wax cake 
operates the switch, the light for that 
cake signals that the cake nas been 
dumped properly. 

The normally - closed contacts in 
-witches A are wired together in par- 
allel and the combination is connected 
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in series with the cam-operated limit 
switch C. Switch C is operated by Arm 
1) which makes one revolution while 
the pans travel one pitch distance. 
Switch C is closed for a short time 
immediately before the discharge slat 
conveyor is set in motion. If all six 
cakes have dumped properly the nor- 
mally closed contacts in switches A 
will be open when switch C is closed. 
and the operation of the machine will 
not be interrupted. If, however, any 
cake or cakes fail to dump, one or 
more of the switches A will be closed 
when switch C is closed, and the relay 
system F will be energized. This will 
sound the alarm and actuate the valve 
on the air cylinder, the plunger of 
which is connected to the main clutch 
on the machine. Thus the machine is 
stopped. The reset is operated manu- 
ally, and it jocks in place, silencing 
the alarm and releasing the air pres- 
sure in the cylinder. The operator then 
has manual control over the main 
clutth, and starts the machine after 
the malfunction has been corrected. 
As soon as the machine is started, Arm 
1) moves away from switch C which 
then opens and allows the relay system 
F to return to normal. 

It is of interest to note that a wax 
cake may fail to dump in a number 
of ways, two of which are shown by 
dotted lines in Figure 5. If the trailing 
edge of the cake sticks in the pan, the 
corresponding switch will not be op- 
erated and the alarm will function. 
But if the leading edge of the cake 
sticks in the pan, the trailing edge will 
drop down and operate the switch, 
thus signalling that the cake has 
dumped. However, the pan continues 
to move to the right and will drag the 
cake away from the switch arm during 
the interval of time that switch C is 
closed, thus activating the alarm. 

The original tin-coated plain steel 
slats in the slat conveyor required re- 
newal after approximately 242 years. 
The coating failed due to abrasion 
caused by the wax and the slats them- 
selves deflected and took a permanent 
set due to the loads imposed on them. 
They were renewed with slats fabri- 
cated from Type 304 stainless steel 
and stiffened by the addition of a web 
welded to the under side of each. 

The mould pans, also originally tin- 
coated plain steel, began to show 
signs of failure after approximately 
eight months of service. The tin coat- 
ing failed in an area of the inside 
bottom which was subjected to the 
stream of molten wax when filling. It 
is believed that thermal shock caused 
the failures. All 2508 pans have been 
renewed with pans fabricated from 
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Figure 5. Dumping malfunction alarm (Schematic). Dumping malfunction is sensed by failure 

of Switch Arm A to have Switch B open during time Arm D has Switch C closed. Relay System 

F sounds alarm and opens air valve, thus admitting air to cylinder and stopping machine. Relay 
locks and is reset by hand. Signal Lights E signal which pan has failed to dump. 


Type 302 stainless steel. 

The pan heaters which heat the pans 
during their passage from the dump- 
ing station to the filling position (Fig- 
ure |) were subjected to wax deposits 
falling out of the pans and off the slat 
conveyor. These were electric radiant 
sheathed element heaters, and the re- 
flectors became blackened by the wax 
deposits. The heaters were renewed 
and the design modified to incorporate 
strip heating elements enclosed in re- 
flectors which are formed in steps to 
prevent accumulation of wax. 

Some difficulty has been experienced 
with the depositor valves. These con- 
sist of a cast iron block and a steel 
piston. Passages are provided in the 
block and the piston, the piston being 
rotated to align one set of passages 
while the depositor is being filled and 
another set when the wax is discharged 
into the pan. These parts require very 
close fits, and any wear would allow 
wax to by-pass or spill, and destroy 
the accuracy of the cake weights. Fail- 
ure has been experienced due to gall- 
ing. As a temporary expedient the 
pistons have been under-cut, built up 
with alloy weld metal, and re-ma- 
chined. Consideration is being given to 
renewing the parts with corrosion-re- 
sistant non-galling material. 


Routine Maintenance 

It has been found that the equip- 
ment requires the full time services of 
a machinist trainee for maintenance 
purposes. Cleaning and lubricating 
parts and renewing small parts are the 
primary maintenance procedures. 

A considerable amount of manpow- 
er is consumed in maintaining the glu- 
ing equipment, the condition being 
aggravated by the fact that the cartons 
are glued with water-proof glue. It is 
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necessary to clean the glue machine 
thoroughly at the end of each shift 
since the glue becomes very hard and 
abrasive upon drying. Items such as 
glue rolls, scrapers, and glue pump 
parts have a limited life due to the 
abrasiveness of the glue. Some investi- 
gation has been made into the possi- 
bilities of coating such parts with a 
material such as Teflon, and also into 
the possibilities of modifying the ma- 
chine to eliminate as many moving 
parts as possible. 


Conclusion 

It is believed that the new continu- 
ous wax moulding system, although 
still in the process of development. 
constitutes a substantial advance over 
the old plate-and-frame batch mould- 
ing process. The new machine has a 
capacity of 1785 pounds of wax per 
man-hour compared to 466 pounds per 
man-hour with the old process, and 
the following additional advantages 
have been obtained: (1) Decreased 
cost of moulding wax, (2) Increase 
in wax moulding capacity, (3) Im- 
proved appearance and cleanliness of 
wax cakes, and (4) More uniform 
cake weights. 


Original presentation was before the 
Petroleum Mechanical Conference, 
ASME, Houston, September 28-30. 
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Tank Car: Load through the top 


New developments in. . . 





Loading Tank Cars 


@ “Spray” loading technique eliminates venting 
of vapors 
® Good loading rack practices can make perfect 
safety records 


W. J. Rodgers, 
Magnolia Petroleum Company, 
Dallas 


SPRAY LOADING is the name that 
has been given the procedure of load- 
ing tanks cars through the vent or 
vapor outlet valve. A more appropri- 
ate name could probably not be found. 
because we believe. passage of liquid 
through the excess flow valve in the 
vapor line, causes the liquid to enter 
the tank car in a spray. 

While it is difficult to make positive 
statements as to what happens inside 
the tank car during loading opera- 
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tions. after making certain tests and 
calculations. we believe the following 
is qualitatively, if not quantitatively, 
correct, 

To begin with, let’s visualize what 
happens inside the car as it is being 
loaded by the old conventional 
method. The liquid enters the car 
through the eduction valve and educ- 
tion pipe that extends to the bottom 
of the car, Vapors from the previous 
loading exist in the car at a pressure 


ranging from © psig upward, depend- 
ing on several factors, such as, type 
of previous product loaded, tempera- 
ture of vapors. and method used in 
unloading previous load. This vapor 
blanket is compressed by the rising 
liquid and has little chance of being 
absorbed, as the only contact made is 
at the relatively flat surface of the ris- 
ing liquid. For this reason, the rising 
layer of liquid compresses the vapor 
faster than it can be absorbed, and the 
relief valve is popped if the tank is 
not vented. 

Venting Excess Vapors \Nor- 
mally. to prevent popping of relief 
values, excess vapors are vented 
through a vapor line controlled by a 
back-pressure regulator or a common 
valve, hand controlled. Vapors pass- 
ing through one of these installations 
represent loading loss unless they are 
reclaimed by some method. This loss 
is negligible if the vapors are returned 
to storage or plant process. However, 
returning vapors to storage or to plant 
process requires additional expense 
for equipment. and can also be an 
extra load on existing equipment. In 
many cases, loading racks are so re- 
moved from the plant that it is not 
feasible to install vapor lines to re- 
claim this loss. 

Now, look at the spray or vent line 
method of loading, Using this method. 
the liquid enters the car through the 
vapor line which terminates ai the top 
of the shell. Inside this line there is 
an excess flow valve installed for the 
sume purpose as other flow 
valves, but in this instance, it) serves 
an entirely different: purpose: It cre- 
ates a spray action of the liquid as it 
passes backward through the valve. If 
this assumption is correct, the spray 
is refrigerated by the pressure drop at 
the valve to an extent depending on 
the tank car pressure. 

Normally. a pressure type tank cat 
has only one vent valve. so it is ap- 
parent. since the pop valve does not 
operate during loading. that the vapor 
content of the car must be absorbed 
and condensed into liquid, except that 
portion left as outage. The spray gives 
more intimate contact with the vapors 
so that absorption should be easier, 
and. therefore greater than with the 
old method, where the liquid is a ris- 
ing layer from the bottom of the car. 

What happens to the heat that is 
created hy the condensation of the 
vapor? The heat effect is the same for 
either loading method. provided the 
same amount of vapors are condensed. 
However, the transfer of the heat to 
the spray is much more efficient than 
to the surface of the liquid layer, as 
in the old loading method, Using the 
old method. the heat would be more 
concentrated in the surface of the 
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liquid, causing an increased pressure 
effect, 

Calculations show that when the en- 
tire tank car contents absorb the heat 
of condensation, the resultant rises in 
temperature and pressure are of mag- 
nitudes that might not be noticed and 
would not exceed relief valve set pres- 
sure except on unusually hot days. 
For example. if an empty tank car 
contains vapors at 20 psig. the heat 
of condensation alone would be suf- 
ficient only to raise the entire filled 
car about 2 F. in temperature, and 4 
psi in pressure, even if the loading 
temperature was 100 F. Tn actual test, 
a car loaded with 190-pound vy. p. pro- 
pane with the temperature of the pro- 
pane loaded at BO F., atmospheric 
temperature 82. F.. temperature of 
vapors in the ear 76 F.. and 10 psig 
on the tank car, the final loading tem- 
perature was 80 F. at 160 psig. Actu- 
ally. the temperature immediately after 
the loading started was reduced to 44 
F. in the thermometer well, but since 
the well is directly under the spray, it 
is thought that this could not be a rep- 
resentative temperature, However, it 
does prove that there is beneficial 
cooling due to expansion, 


Cuts Loading Losses — These _re- 
marks show quite a bit of speculation, 
hut, they do indicate the reasonable- 
ness of the spray loading method. 
Whatever the explanation, the fact re- 
mains that spray loading is operating 
successfully, and does definitely cut 
loading losses. In some of our opera- 
tions that formerly had losses as high 
as 5 percent, we have virtually elim- 
inated loading loss by this method. 

Advantages of spray loading: 

@ elimination of the venting of 
vapor this means additional gallon- 
ave in our tanks, which represents 
money to our operations, 

@ Reduction in loading time — ae- 
complished by less physical efforts on 
the part of the loader, inasmuch as 
fewer connections are required, there- 
fore, loading can be started in a min- 
imum length of time. 

@ Reduction in the amount of equip- 
ment one less hose and fittings is 
needed. This item within itself repre- 
sents considerable saving in money to 
our industry. 

The only additional safety precau- 
tion to be taken in spray loading is 
the necessity of watching tank car 
pressure to prevent popping of relief 
valves, If popping pressure is ap- 
proached, it might be necessary to 
close the loading valve on the mani- 
fold, open the by-pass valve to vent 
line, and slowly reduce pressure on 
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car to a safe point. 

So far, no tank trucks have been 
loaded by this method. However, this 
method should have the same possibil- 
ities. with the same results. The big 
problem is to convince the transporter 
of the saving in loading time, and the 
saving in products to him, where he 
is loading from his own storage. The 
idea can be sold if everyone goes to 
work on the transporter, 

The approximate cost of converting 
a transport truck tank to top loading 
is $200, including 2 valves, $60; 2 
excess flow valves, $19; tank steam- 
ing, $30; welding, $20; miscellaneous 
fittings, $20; shop labor, $20 and cage 
and cover to guard valves, $30. 

This information was obtained from 
a reliable tank company which re- 
ported it had recently made this con- 
version. 


Good Loading Rack Practices 
The large quantity of products handled 
by tank car and transport track 
in the industry make this phase of 
operations one of great importance. 
The hazards are numerous, with re- 
spect to both personnel and equip- 
ment. However, such hazards can be 
minimized, or eliminated, if all per- 
sons involved will exercise due care 
and consideration. 

In loading operations it is most im- 
portant that loading rack personnel 
familiarize themselves, not only with 
existing safety practices, applicable 
laws and regulations, but with various 
types of tank cars and transport 
trucks. This is extremely important in 
order that no slip-up may occur, 
whereby products are loaded into 
tanks that were designed for a differ- 
ent pressure product. 

To avoid accidents of this nature, 
which have happened, the following 
should be known by all loading rack 
personnel: Natural Gasoline and 
heavier products are loaded into tank 
ears. referred to as low-pressure type 
ears, and if loading rack personnel 
keep a few facts in mind, such as, all 
low-pressure cars have bottom outlet 
for unloading. removable dome covers. 
and two safety valves, there should 
never be a slip-up, such as loading a 
high-vapor-pressure product into this 
type of car. Low-pressure cars are 
constructed in conformity with re- 
quirements of ARA specifications, and 
ICC or ARA regulations, and water 
capacity of tanks in pounds, are sten- 
ciled on the jacket of each car, Al- 
though, the specifications under which 
cars were originally constructed made 
all cars of this type uniform, a large 
number of these cars have been re- 
fitted so that it is impossible to spe- 
cifically state the exact equipment 
which will be found on any one car. 
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High-pressure or LPG tank cars are 
easily distinguished, as they are con- 
structed with a manway nozzle in top 
of the tank shell. The opening into 
the tank is closed with a heavy man- 
hole cover bolted to the car. This man- 
hole cover should never be opened by 
loading rack personnel. All valves and 
fittings used in loading operations. are 
mounted on the manhole cover and 
are protected by a housing with a 
hinged lid. There are no bottom out- 
lets on high pressure tank cars. All 
gaging, loading, and unloading oper- 
ations are made through the manhole 
cover on top of the car. The type of 
car to be used in the shipment of LPG 
is governed by the pressure of the 
product loaded. This information can 
be found by checking class of car in 
ICC Regulations. 

Transport truck information as to 
working pressure can be found on the 
tank name plate. In case of doubt. 
loader should check name plate. How- 
ever, the loader should keep in mind 
that tanks for transporting motor fuel 
are designed for approximately 15 
pounds pressure, for natural gasoline 
approximately 10 pounds, and for 
LPG from 100-225 pounds. As men- 
tioned, this information can be found 
on name plate of tank. 

In transport truck loading. this fae- 
tor, not normally encountered in load- 
ing and associated operations. is pres- 
ent: Presence of personnel other than 
company personnel the transport 
truck driver. 

The transport truck driver is an im- 
portant part of truck loading opera- 
tions. Especially is this true in small 
plants, where company personnel such 
as operators, or the man in charge. 
have responsibilities in areas other 
than the loading rack thus the trans- 
port driver assumes considerable re- 
sponsibility for loading operations. 
Outside personnel. when they frequent 
the loading rack, are subject to the 
same safety rules. regulations and 
practices, as are required of company 
personnel, 


All-Metal Racks Used) Tank ca: 
loading racks vary in size and equip- 
ment, depending on quantity and type 
of products to be loaded. and location 
of rack with regards to plant and 
storage facilties. Our company has 
standardized on pre-fabricated. all- 
metal racks, which are located with 
due consideration to prevailing wind- 
and elevations. All lines are mani- 
folded to a common hose header. so 
that one loading hose services all 
risers. Hose headers are connected to 
vent lines, to allow venting of hose 
after loading—i.e., before hose is dis- 
connected from tank car. This vent 
line riser is strategically located, to 


Vol. 33, No 1 





prevent danger of fires from passing 
trains and automobiles. 

Piping at all of our loading racks 
is of welded construction, with all fit- 
tings and piping of proper rating, to 
withstand the service. Forged steel 
valves will full round opening. and 
friction-free seating. are used on all 
of our newer racks, In connecting 
hose to headers, we use swivel joints 
and bolted hose clamps with extended 
fingers to engage collar on stem of 
spud, This minimizes danger of hose 
faiure. Only that meets all 
requirements set out by governing 
bodies is used, 


hose 


In addition to required excess flow 
valves. an excess flow valve is in- 
stalled in each LPG line ahead of the 
manifold. 

To connect hoses to tank cars. high 
pressure wing unions with metal seats 
are standard. 

All racks are bonded through cables 
connecting the railroad track to the 
rack, a permanent installation. By this 
arrangement. tank cars are automat- 
ically grounded as cars are spotted. 
“Danger” and “No Smoking” signs 
are used to warn employes and out- 
siders. Only approved non-sparking 
tools are used. For night loading, all 
racks are equipped with explosion- 
proof fixtures. 

Dry-chemical extinguishers are’ in- 
stalled at 100-foot intervals on top of 
the rack. and one at the bottom of 
each stairway on large racks. Where 
water is available, fire hydrants and 
hese equipped with combination 
straight stream and fog nozzle are 
provided, Where water is not avail- 
able for five protection. a large dry- 
chemical extinguisher is installed at 
a strategic point at all of the larger 
racks. All of this equipment is checked 
regularly to be sure it: is for 
use in emergencies. Periodically. fire 
fighting equipment is moved to a 
training ground where all employes 
are familiarized with how it operates. 
and the correct type of extinguisher 
to use on fires of various types. 
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And at Truck Loading Racks 
The same equipment in respect to fit- 
tings. piping. hose, and tools is used 
at all truck loading racks, The truck 
loading rack- are usually at ground 
level. and for this there is 
provided a substantial guard rail to 
prevent bumping and breaking of fit- 
tings and lines. 

The rack- are usually located at or 
near plants: therefore. equalizing 
lines to storage are provided to re- 
claim vapors. After loading. the hoses 
are vented to compressor suction, thus 
eliminating the need for a vent line 
riser. 

Fire protection is provided by dry- 


reason, 
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chemical extinguisher, fire hydrants. 
and hoses with combination straight 
stream and fog nozzles. At all trans- 
port loading racks, rubber-covered 
bonding cables are provided to ground 
truck to rack. 

Proper instruction, and the use of 
common sense, is the key to accident 
prevention in loading operations. At 
tank car racks, someone is required to 
be in attendance at all times during 
loading. Before loading, cars are 
checked for pressure rating, damage. 
and leaks. Brakes are checked, and 
“Caution, Tank Car Connected” signs 
are placed on siding to prevent train 
crew entering and bumping cars, “No 
Smoking or Open Lights” rules must 
he observed, and only explosion-proof 
lights or lanterns are used, 

Loading hose is inspected before 
each loading. and if any defects are 
found, they are not to be used. To 
avoid hose damage. our loading rack 
personnel is cautioned not to bend 
hose more than necessary. at any time. 
More specifically is this true when the 
hose may be frozen from venting after 
loading is completed. Loading rack 
personnel is cautioned not to replace 
LPG hose with gasoline hose. at racks 
where both products are loaded. Em- 
ployes are also cautioned and in- 
structed to use extreme care before 
removing plugs from valves. and hous- 
ing from slip tube gaging devices. a- 
pressure may be trapped underneath. 
Also, lock-on slip tube must not be 
removed while employe is standing di- 
rectly above tube. Excess flow valves 
are never by-passed except to equalize 
pressure after shut-off. Hoses are al- 
ways vented, and disconnected as 
soon as loading is completed, 

After loading is completed, car is 
thoroughly checked for leaks, valves 
and devices checked, hatch 
cover closed. pin replaced, and car 
sealed with metal seal, “Dangerous” 
placards are affixed to both sides and 
both ends of car. Before leaving rack. 
loading rack personnel is instructed 
to check to be sure hoses and ramp 
are clear for the car to be moved by 
train crew. 

At all transport loading racks. truck 
outside personnel are advised of safety 
regulations that must be observed, Be- 
fore loading is started, the loading 
rack personnel is required to check 
permit, pressure rating, general con- 
dition of truck, and make sure no 
loading is done while motor of truck 
is running. repairs are being made to 
truck. or truck lights, radio, or other 
appliances are in operation. Truck 
wheels must be blocked to prevent 
rolling, and bonding cable clamped 
to paint-free surface of truck. Final 
checking and clearance is given by 
loading rack personnel before the 


gaging 
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driver is allowed to start truck motor. 


Here Are Standing Rules 
Standing instructions to transport 
truck loading personnel are as follows: 


(1) Cheek transport truck for permits 
and lieenses, required by regulatory 
bodies, and make careful inspection «ot 
equipment and its accessories, to ascet 
tain if equipment meets applicable regu 
lations. Transport trucks that are not 
in comphance with applicable regula 
tions must not be loaded 

(2) Before pumping operations are 
started, make certain the transport driver 
has taken the following precautions 

a. Leveled and properly blocked 
equipment 

b. Switched off motor and lights 

ce. Connected loading and vapor 
hose 

d. Connected static bonding cable to 
bright metal on transport. truck 

¢. Opened loading valves on loading 
manitold and vapor line 

(3) Static bonding cable must not be 
disconnected for any reason during the 
loading or unloading operations 

(4) Hand used in) connection 
With loading and unloading operations 
must be of non-sparking metal 

(5) Use only explosion-proof 
lights or lanterns approved by 
Department during loading ot 
Me Operations 

(6) Transport tanks not 
empty must be gaged 
and/or filling is started 

(7) Someone taniliar 
loading operations must 
truck at all times to 
prevent fire hazards 

(8) Should a leak be discovered dur 
me the loadmye or unloading: operations, 
pup equipment must be shut down 
and valves on pump and transport tank 
closed 

(9) Gasoline soaked clothing must be 
chanced tmmediately te prevent skin 
burns, as well as tire hazards. Gasoline 
soaked clothing must kept 
aWay Tram Open tires 

(10) Loading hose must be thoroughly 
dramed imto vapor return line before it 
is disconnected from the loading: mani 
fold of the transport tank 

(11) Witness tinal liquid-vapor gagane 
and record temperature, atter 
comple ted 

(12) Prepare forms necessary, follow 
structions that are appli 
State im which loading is done 


The Natural Gas department of the 
company has never had a serious acei- 
dent to any of its loading rack per- 
sonnel, Tt is believed this is due to 
the fact that supervisors are constantly 
on the alert. and are continually train- 
ing employes in the correct procedure 
for doing a job. Also, a safe practices 
manual, and a manual on products 
handling and testing, set out safety 
practices and correct loading proce- 
dures. to the extent that any employe 
could take both of these manuals and 
perform the duties of the loading rack 
personnel, by following instructions 
step by step. in a safe and efficient 
manner, 


tools 


flash 
Salety 
unload 


completely 
betore loading 


with transport 
remain at the 
avoid spills and 


always be 


loading os 
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This paper was originally presented 
at the Southern Regional Meeting of 
NGAA, Tyler, Texas, Oct. 23, 1953. 
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New Shell Products Line 


Salient features include: 


® Teletype dispatching from New York 


office. 


® Automatic starting and operating of 
pumping units. 


INCORPORATING the most mod- 
ern concepts of products pipe line de- 
sign, Shell Oil Company's new 14-inch 
Wood River carrier has set new stand- 
ards of efficiency in its first nine 
months of operation. 

The new line, which runs 279 miles 
between the Wood River refinery and 
terminals at Argo, Ill., and East Chi- 
cago, Ind., replaces an old 8-inch line 
which transported 34,000 barrels a 
day. The new line has an initial daily 
thruput capacity of 85.000 barrels and 
a future capacity of 120,000 barrels 
when the full complement of pumping 
facilities are installed. Power on the 
line is now furnished by two new 
1210-hp supercharged diesel engines in 
stations at Auburn and Sibley, UL. 
together with electric motor drives at 
the Wood River Station and the en- 
zine installations which powered the 
original system. 

Construction of the new 14-inch 
carrier, which cost in excess of $10 
million, began in May, 1952. It was 
laid parallel to the older 8-inch line 
with products, at times, running 
through segments of both 8 and 14- 
inch pipe to maintain continuous thru- 
put. As each section was completed, 
the 8-inch pipe was removed and 
salvaged. 
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East Chicago Is Terminal—The 
original line was laid in 1927 for 
transporting crude to Shell's former 
East Chicago refinery. With the ex- 
pansion of Shell's Wood River re- 
finery in 1940, the line was converted 
for products transportation. East Chi- 
cago, with its storage capacity of 2.5 
million barrels, now serves as a prod- 
uct terminal, 

The new prime movers in the Au- 
burn and Sibley stations are four- 
cycle, supercharged diesel engines with 
eight cylinders of 13-inch bore and 
lol4,-inch stroke, rated 1210 hp at 
1060 rpm. Each engine drives a two- 
stage, horizontal-split case, centrifugal 
pipe line pump through a speed in- 
creaser with a ratio of 1:8.205. The 
pumps have a rated capacity of 4160 
barrels per hour. Each is equipped 
with double mechanical seals with 
separate seal oil circulating pump. 

The engine at Auburn, as well as at 
Sibley. is set up in series with an 810- 
hp engine. These units, in addition to 
similar engines in stations at Barnett. 
DeWitt and Bradley. Ill. were in- 
stalled in 1947. Line pressure is estab- 
lished at 900 psi and varies depending 
upon product and temperature. Cur- 
rently, 22 products are being carried 
through the line with gasolines and 
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fuel oils the principal products. 

The new Shell carrier is hydrauli- 
cally balanced to maintain a constant 
pressure differential and assure maxi- 
mum thruput. All-welded seamless 
steel pipe was used throughout the 
line. Wall thickness varies from .312 to 
375-inch with the heavier pipe laid 
principally in the metropolitan areas. 

One of the many unique features of 
this new products line and other lines 
operated by Shell is the system where- 
by the products are dispatched via a 
teletype communications network from 
the New York office. Teletypes at the 
main office, pumping stations and ter- 
minal points are in continuous opera- 
tion with line rates and products co- 
ordinated to predetermined schedules. 


Automatic Starting Another 
salient point of operation is the sys- 
tem developed for automatic starting 
and operation of the pumping units. 
This system utilizes the usual gov- 
ernor as an overspeed device only, 
with the primary control of the engine 
functioning through direct hydraulic 
cylinders which position the fuel racks 
in response to changes in station suc- 
tion and discharge conditions. Air ac- 
tuated cylinders provide the start and 
stop sequence. 

On a push-button or automatic start, 
following the opening of the main 
pump valves and the establishment of 
pump seal oil and engine oil circula- 
tion, the start cylinder receives air 
through a solenoid valve, extending it< 
piston to open the fuel rack wide at 
the same moment as starting air is ad- 
mitted to the engine. When the engine 
fires and differential pressure acros< 
the main pump increases, the solenoid 
valve to the idle cylinder opens, ad- 
mitting air to retract the fuel rack to 
idle position. After a delay through 
an electric timer, the air is released at 
a controlled rate by means of a time 
tank, allowing the engine to transition 
from idle to control speed over a 
period of approximately five minutes. 
This multiple sequence insures time 
to warm up a cold engine and the 
gradual application of load. 

In these and several other aspects. 
the new line is a pipe line of the fu- 
ture. For the first time refinery base 
stocks will be blended into finished 
products as they enter the line. This 
will be accomplished by pumping 
gasoline component stocks through 
separate lines into a special “com- 
ponent blending” unit. This in turn 
feeds the finished products directly 
into the line with significant savings 
in time and tankage. This and other 
new features assure unreached stand- 
ards of pipe line efficiency and safety. 
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Figure 1. Ethylene manufacture by cracking 


Understanding the chemistry of . . . 





Petrochemical Reactions 


Part 7. The Reactions of ithe Olefins 


> Part 8. The Production of Olefins 


Part 9. Alcohols from Olefins 


Lewis F. Hatch, |): 
Austin 


OLEFINS constitute the reactive connecting link be- 
tween the relatively unreactive paraffin hydrocarbons-from 
petroleum and the majority of petrochemicals. The petro- 
chemicals from olefins (about 4.6 billion pounds annu- 
ally) amount to 0.5 percent of all petroleum products. 
with paraffins furnishing 0.2 percent and aromatics 0.2 
percent. The principal olefin used for these petrochemical- 
is ethylene, the foremost organic chemical raw material 
Most of the present discussion will relate to the production 
of ethylene and. to a lesser extent. to proplyene and the 
butylenes. 
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How Are Olefins Made? (lefin- are produced by sev- 
era) different processes. and the resultant product mixtures 
are separated by at least as many different methods. The 
two operations are frequently carried out quite independ- 
ently of one another, and they will be discussed separately. 


‘J ‘ . 

From Refinery Gases. An important source of olefins 
is the off-gas from refineries cracking petroleum stock, and 
the problem is basically one of separation. Table 1 gives 
the weight percent production of olefins and paraffins 
from thermal gas oil cracking and special low pressure, 
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Olefin Production .. . 





high temperature gas oil cracking. These data illustrate 
the beneficial influence of low pressure and high tempera- 
ture in obtaining high yields of olefins. 


TABLE 1 
Composition of Light Fraction from Gas Oil Cracking 


Lew Pressure, High 
Thermal Gas Temper G 

Oil Cracking Ou C 
COMPOUND (Weight Percent) | (Weight 








Hydrogen (Ha) om 
Methane (Cif) oO 
Ethylene (CHa @CHy 02 
thane (CHsC Ha) 15 
Propylene (CHaCl CH) 09 
Propane (CHaCHaC Hs) 20 
Butylenes (CHaC He CH= CHa) 10 
(CHyCH =CHCHs) 
(CHaC(CHg) @ CHa) 
Hutanes (Calfio) 
Hutadiene (CHy=CHCH & CHa) 


24 


0.3 


From Ethane and Propane. The primary source of 
of ethylene is the thermal cracking of ethane and propane. 


CH, + H: 


A 
CHLCH, @ CH, 


CH,CH.CH, —~ CH, ~ CH: + CH, 


These cracking operations are sometimes carried out in the 
presence of steam or heated refractory pebbles or pellets. 
Butane or naphtha may also be used as a raw material. 

The thermal cracking of ethane, propane and similar 
hydrocarbons to obtain olefins is somewhat different from 
normal cracking process. The temperature must be in the 
range of 750 to 800 C, instead of the normal range of 500 
to 600 ©, The cracking should also be carried out at reduced 
pressure to favor the dehydrogenation of ethane and to 
minimize polymerization of the olefins, Catalysts are not 
often used, for their only advantage lies in their lowering 
of the cracking temperature, and this is more than offset 
by their many disadvantages. 

Figure | (taken from “Process Handbook.” Petroteum 
Rerinen, September, 1952) shows the type of equipment 
used for the production of high purity ethylene from 
ethane, propane, or a mixture of the two, The conversion 
to ethylene is accomplished at a reaction temperature of 
about 800 ©. The reactor effluent contains between 20 and 
‘mole percent ethylene. 

In general, the cracking operation uses externally fired 
tubular coils similar to the conventional thermal cracker of 
the oil industry. The high cracking temperature leads to 
eventual deposition of carbon in the tubes. Steam in the 
feed stock may be used to decrease this coking tendency. 
The carbon is removed by passing steam and a small 
amount of air through the tubes. 

By Partial Oxidation, The partial oxidation of ethane 
has been used in one plant in Germany but not extensively 
used in this country. This method of ethylene production 
has been briefly reviewed by Peter W. Sherwood in an arti- 
cle entitled “Uses of Oxygen in the Petrochemical Industry” 
(Perroreom Rerimer, July, 1953). 


How Are the Olefins Separated? Many of the proc- 
esses for the production of petrochemicals result in a com- 
plex mixture of products. The production of olefins is no 
exception. The separation of these mixtures of olefins and 
paraffins into individual compounds may be done by any 
one of four different methods or by a combination of two 
or more of these methods, The processes are fractional 
distillation, absorption, adsorption, and chemical com- 
hination. 
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Fractional Distillation. Simple fractionation of the 
reaction products presents no problems not encountered in 
standard practice except for the low temperatures and high 
pressures required to liquefy ethylene (b.p. —104 C.) and 
ethane (b.p. —89 C.). The initial separation (demethani- 
zation) is made by liquefying all the constituents of the 
mixture except methane (b.p. —-161 C.) and hydrogen. 
Water must be eliminated before refrigeration, special 
materials of construction used, and refrigeration energy 
conserved. Ethylene of 99.9 percent purity can be obtained 
by this method. 

Figure 2 (also from the “Process Handbook”) gives a 
flow diagram for the recovery of ethylene and other olefins 
from refinery gases by low temperature. high pressure 
fractionation. This process is operated in conjunction with 
ethane and propane cracking for additional ethylene 
production. 

Absorption. The initial separation of methane and 
hydrogen from the product gas is effected by the absorp- 
tion of the ethylene and higher boiling compounds in a 
suitable solvent. Various oils are used as absorbents with 
one ethylene plant using a highly aromatic olefinic cut 
obtained from the cracking plant. The absorption is usu- 
ally carried out at low temperature and under pressure. 
The absorption oil is passed to a stripper or desorber for 
removal of the absorbed olefins and paraffins. The absorp- 
tion oil goes back to the absorber and the deabsorbed ma- 
terials go to conventional fractionating columns. 

Adsorption. Activated carbon and silica gel are two 
adsorbents which have been used for many years to effect 
separation between compounds having different numbers 
of carbon atoms. The most common method of utilizing 
this type of separation is to circulate activated carbon 
counter-currently to a gas stream to pick up relatively 
dilute concentrations of ethylene and other chemicals. 
Proper adjustment of operating conditions will permit 
sidestream separation as well as single separations. The 
adsorbed materials are desorbed by hot steam. 

One of the inherent disadvantages of thix method of 
separation is its lack of selectivity among compounds of 
the same molecular weight. While sharp separations can 
he made between C, and C, compounds. ethylene and 
ethane cannot be separated. This is subsequently accom- 
plished by conventional fractionation. Another limitation 
is the necessity to remove heavier materials from the gas 
stream since they are difficult to remove (desorb) from 
the activated carbon. 

Chemical Combination. Several compounds which 
will react selectively with olefins and from which the olefin 
can be economically recovered are available. The most 
common example is basic copper solutions. This method 
offers a very convenient means of separating olefins from 
paraffins and is sometimes used for special purposes. It 
usually requires a rich olefin stream to be practical. 

Isobutylene can be readily separated from paraffins and 
from other olefins by absorption in sulfuric acid followed 
hy steam treatment to regenerate the sulfurie acid and 
isobutylene. 

CH, 
! 
H.SO, — ¢ ees it 
O — SO,H 
tert—Butylhydrogen sulfate 
CH, CHs 


CH,CCH, 4+- H:0 — CHC = CH: + H:SO, 
| 


O—SO.H 


The process is based on the fact that isobutylene is mark- 
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Figure 2. Ethylene production process. 


edly more easily sulfated by sulfurie acid than are the othet 
olefins. For the same reason butadiene must be absent. for 
it is more reactive than isobutylene and will be polymer- 
ized by the sulfurie acid. 

Absorption. adsorption. and chemical combination all 
give only rough separation and must be followed by frae- 
tionation to obtain the olefins of high purity required for 
chemical utilization. 


How Are These Olefins Transported? The trans- 
portation of propylene th.p. 18 C.. eritical temperature 
91.) and the higher molecular weight olefins present no 
unusual problems. They are treated as any other LPG. The 
transportation of ethylene. on the other hand. presents 
serious problems beeause of its critical point (critical 
temperature 10C.) and light weight. In general, the prod- 
uct~ of ethylene can be more readily transported than the 
ethylene itself. The fact that ethylene is virtually non- 
transferable and nonstorable accounts for the location of 
jr trochemical plants near the source of ethylene and also 
for the high percentage of captive ethylene plants. The 
ethylene must be used in the same quantities as produced. 

Another factor of importance is that an economical sized 
ethylene plant is considerably larger than that of any 
single ethylene derivative. The play of these economic 
considerations accounts to a large extent for the present 
petrochemical activity in the Sabine river area of Texas. 
It is in this locality that Gulf Oi| Company (Port Arthur. 
Texas) ha~ the only ethylene pipe line in the country. 
Among its actual or potential customers are Ethyl Corpo- 
ration. Koppers. Du Pont. Monsanto. Allied Chemical and 
Spencer Chemical. 

One method of ethylene transportation which has been 
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used to some extent is the production of ethyl alcohol from 
ethylene. followed by the transportation of the ethyl aleo- 
hol which is then dehydrated to ethylene. At first glance 
it would appear to be a highly uneconomical method, but 
it has some redeeming features. It may be economical 
when ethylene has little value where it is produced and 
by using this means of transportation it can be made avail 
able at a locality where otherwise it could not be obtained. 
This general method of transportation of ethylene presents 
the opportunity for someone to display a flash of inven 
live genius. 

Since it is easier and more economical to ship ethylene 
derivatives than ethylene, the ethylene production and 
utilization in the future will remain concentrated on the 
Gulf Coast. in the Appalachian area, and in Southern 
California. The refining area around Chicago will also 
see some activily. 


Who Produces Ethylene? Because the raw material for 
olefin, production is the product of petroleum companies. 
it might be assumed that these companies were the chief 
suppliers of olefins. However, this is not the case. There 
are eleven companies which produce ethylene, and of these 
only four (Phillips Petroleum, Gulf Oil, The Texas Com- 
pany. Esso’s Louisiana division) are not primarily chemi- 
cal manufacturers. At present only Gulf has noneaptive 
ethylene for sale to chemical processors on an annual 
basis. The current annual production of ethylene is ap- 
proximately 1.8 billion pounds with the demand predicted 
te increase to between 4 and 5 billion pounds within the 
next ten years. The future trend will be for petroleum 
companies to supply this added production. 
End of Part 8. Part 9 will appear in an carly issue. 
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1024 | : | 96s Sale of Liquefied Petroleum Gas» Confined primarily to Bottled Gas Business 
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' Household use plus other requirements by these customers such as irrigation pumping, tractor fuel, flame weeding, chicken 


brooding and similar uses 


Included also is LPG sold 4 domestic distributors but used for industrial purposes. Included also, 


m wy 1962 and 1053 only, is LPG sold direct by prod ucers and marketers solely for fueling internal combustion engines 


For all years pricr to 1951, include LPG sok 


for refueling internal combustion engines. 


" Not comparable due to segregation of chemical manufactur 
* Not comparable due to change in method of reporting LPG sold for refueling internal coptasticn engines. 
* LPAias used for manufacture of syothetic rubber components is included in this or for the first time this year. 


REMARKS: In this table wtal for 


all years except 1953 were obtained from 


).8. Bureau of Mines reports. Dis- 


tribution for the years 1931 to 1952, inclusive, was obtained from the same source. All other volumes were estimated by the 


The total sales volume includes all 


writers 


1944 the sale of pentane when sold for any purpose other than motor fue! 
It does not include butane when blended with heavier petroleum fractions for motor gasoline purposes. Intercom- 


cluded 


LPG (propane. butane and py mixtures) when sold as such. Until 


blending was included. Since then it has been ex- 


pany sales transactions such as purchases of LPG by one company from other companies and resold as LPG have been elimi- 


nated in order to avoid duplication of sales figures 


LPG Sales Climb During Year 


® Domestic and motor fuel use up 11 percent 


® Chemical use up 16 percent 


Geo. R. Benz and Paul W. Tucker, 


Phillips Petroleum Company, 
Bartlesville, Okla. 


SALES OF liquefied petroleum gas 
approached a new volume milestone 
in 1953 with a healthy gain over 1952 
Outlook is for greater emphasis on 
sales backed up by increased LP-Gas 
production and increased transporta- 
tion facilities. 

Highlights The sales of LPG in 
1953 are estimated to be 1920 million 
gallons, or nearly 10) percent more 
than the 1952 volume. This is an in- 
crease of almost 443 million gallons 
and nearly double the gallonage in- 
crease registered during the preceding 
vear. 

Domestic and Motor Fuel _Fsti- 
mated sales of LPG for domestic and 
internal combustion engine fuel use in 
1953 reached 2932 million gallons. 
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This is a 11.2 percent increase over 
1952 and represents a gallonage in- 
crease of nearly 300 million gallons. 

Industrial and Miscellaneous 
Uses. The amount of LPG used for 
industrial and miscellaneous applica- 
tion is estimated to have dropped 2.9 
percent during 1953. Actually, the 


drop in industrial use by itself is esti- , 


mated to be down 5 or © percent, but 
the increase in miscellaneous uses 
tended to minimize the drop. The main 
reason for the reduction in industrial 
use of LPG is the extensions of natural 
gas lines or increases made in the 
capacity of existing lines. The 
“standby” sales for industrial uses 
were not up to normal because the 
relatively mild weather made it un- 
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necessary to operate the “standby” 
plants in many cases. 

Utility Use—Sales of LPG for gas 
manufacturing purposes are estimated 
to be 247 million gallons—a decrease 
of 5 percent compared with 1952. 
There are two factors accounting for 
this decrease: (1) the above average 
temperatures which prevailed over 
large segments of the country during 
the year, and (2) the change-over to 
natural gas. 

Chemical Manufacture Sales of 
LPG as a raw material for the manu- 
facture of chemicals and chemical in- 
termediates rose sharply. after a mod- 
erate increase the previous year. pass- 
ing the one billion gallon mark. The 
estimated sales were 1016 million gal- 
lons, representing an increase of 16.6 
percent over 1952. 

Rubber—The use of LPG as a raw 
mat rial for the manufacture of syn- 
thetic rubber components increased an 
estimated 7.5 percent so that the total 
volume for this use approaches 100 
million gallons annually. 

Supply— As might be expected, a 
sales increase of nearly 150 million 
gallons requires new sources of pro- 
duction. The production segment of 
the industry kept pace with the ad- 
dition of 15 plants during the year 
which have an estimated production 
capacity of 550 million gallons per 
year. 

Next year it is estimated that at 
least 12 new plants will come on- 
stream with more than 220 million 
gallons capacity. This includes two 
new Canadian plants and a new plant 
in the Williston Basin in North 
Dakota. 

Storage—The storage “picture” is 
the brightest perhaps that it has ever 
heen. It is estimated that there are 67 
completed underground storage insta!- 
lations having a capacity of over 205 
million gallons. There are 76 more 
such installations either under con- 
sideration or construction which will 
have a capacity of around 285 million 
gallons. 

Transportation There are an 
estimated 23,500 “high pressure” cars 
now in service. About 7000 of these 
are in chemical service which means 
that nearly 16.500 are LPG cars. It is 
also estimated that nearly 2100 LPG 
cars were added during the year. The 
first sea-going barge designed to haul 
LPG exclusively has been launched to 
serve Florida and Cuba. 

Exports) While exports are not in- 
cluded in the table or total sales 
figures, it appears that exports will 
amount to nearly 120 million gallons 
representing almost a 30 percent gain 
over last vear. As in the past, the 
principal export market is Canada 
and Mexico. 
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DESALTERS 


Figure 1. Ilustrative process flow sheet 


Try this practical form of . . . 





Heat and Material Balance 


From these tabulated data you also will have 
§ All the information needed to size various equipment 
» A ready reference of operating data for the unit 


§ Saved yourself considerable time of calculations 


Harold Bottomley, ‘ 
Talsa 

DURING THE progres- of design. and material balances. The writer here time will supply all the necessary data 
ing a processing unit many caleula- — presents a condensed form of heat and — to size the equipment necessary for the 


tiens are made to determine heat loads material balance which at the same process unit. 
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Heat and Material Balance 





Gas Oil 12,500 Ibs’ 260° 


Cee 
= 2,000,000 Btu/Hr 


Desalted crude 60,700 L.bs/Hr 210° 
litre 


Gas Oil vs. Desalted Crude Exchanger 


600° Reduced crude 28,750 Lbs/Hr 


ORS hlAUUtmstatrasts 
(410°) Desalted crude 60,700 Lbs/Hr 


Reduced Crude vs. Desalted Crude Exchanger 


Figure 2. Heat exchanger calculation layout to determine exit temperatures. 


TABLE 2. PROCESS SPECIFICATIONS 
Heat and Material Balance 


Basie Data Required are as ee ents 
follow: pera- Pres- Above Ma 
STREAM ture sure BPSD Lbs Hr 0°F Btw Hr 





& Specifications of process streams 1. Crude te vaper exchanere ‘ 2 Ph 100 5000 | «40.700 2x 1.70 
Table 1 2. Crude to desalters : 2. 220 W 5000 60,700 10s 6.55 
(tattle - s 
hachanger duty 4.55 
. 4. Crude from desalters 210 170 sooo 60,700 
2. Calculated heater transfer tem- 5. Crude from gas oil exchanger 120 265 | ito 5000 HwTOO 
we > . P . f Exchanger duty 
" rature, tower top, bottom and draw- 7. Crude from reduced crude exchanger 2 alo ww 5000 60,700 
bachanger duty 


ff temperatures and operating pres- 
} uvey rat . ! ‘ eI Material from heater 


Sooo 10,700 

M) ws 
1200 100 
aM 500 
1 12,500 
5 2200 i) 


1) 
sures. (Gas 0 
Ciancline 5 io 
‘ . - - - * 
3. Tower bottom and stripper steam ey —— 
Reduced crude , 11 650 
Heater duty 
i Reduced crude to exchanger 
1. Temperatures of products to 7. Reduced crude to cooler 
Exchanger duty 
storage. 4. Reduced crude to storage 
c Cooler duty 
Steam to column 
(ins oil to stripper 
é Steam to stripper 
wors fre y 
illustrative Problem ee 
Hydrocarbon 


Process Data needed for the 35 Galiito exchanger 


! 
13 
iS 
! 
! 


quantities, 
“wn 220 aw 
220 200 

175 220) 2750 
425 


>. Process flow sheet. Figure | 


problem: 
T (jas ol to storage 
1. Product breakdown, Table 1. Coulee duty 
~ 2 Keroaine to stripper 
2. Heater outlet, bov I: tower lop weedy stripper 
‘ . apors from stripper 
temperature, 300 F.; kerosine draw, Steam 
hn F.: pas oil draw. 525 F.: tower 7 PO gngenes 
bottom, O00 F,: vaporizer pressure, 5 Kerusine to storage 
mer duty 
psig.: tower top pressure, 10) psig. : Vapors from colume 


and retlux accumulator pressure 2 psig. 


3. Steam quantities, 0.5 Ib. per gal 
| od d . le P ] 0% i ‘ Material from exchanger 
ono oon reduced crude an o>) TE, per : Exchanger duty 
Material from condenser 
Condenser duty 
i P ] , f eet li : Water to dram 

» roducts oO storage; gasoline, SO. Reflux to column 

10) F.; kerosine, 125 F.; gas oil, 150 Gasoline to storage 


’ 3B $2. Gas to fuel 
Fe: and reduced crude, 175 F. 


vallon on stripped side streams. 
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Method of Solution: 

From the flow sheet, Figure 1, set 
up the streams on the form in Table 2. 
Fill in all the spaces possible at this 
time such as known quantities. K's. 


temperatures, pressures, etc. In order 


to set exit temperatures of exchangers 
it will now be necessary to set up the 
exchange and calculate the following: 
(1) Duty required of the overhead 
vapor exchanger to heat the crude to 
the desalting temperature of 220 F.. 
Item 2 minus Item | gives Item 3. 
(A quick check on the total heat con- 
tent of the overhead vapors from the 
column assuming a reflux ratio of 1:1 
indicates an excess of heat for the re- 
quired duty of 4,850,000 Btu per 
hour.) (2) Set up exchange to deter- 
mine inlet and outlet conditions on 
Items 6 and 8 (29 and 18 are the same 
exchangers respectively) using reason- 
able approaches to insure economical 
mean temperature differences. Figure 
2 shows this exchange as set up for 
this particular heat and material bal- 
ance. Using the heat available in the 
stripped gas oil and reduced crude 
streams calculate the crude outlet tem- 
peratures from each exchanger and 
enter in Table 2. 

Using the assumed heater transfer 
temperature of 650 F. calculate the 
heat content of the material from the 
heater keeping in mind that all prod- 
ucts are in the vapor form except the 
reduced crude. Add the heat content= 
of the various components from the 
heater to arrive at the total heat con- 
tent. Subtract Item 7 from Item 9 to 
arrive at the heater duty. Item 15. 

Using the assumed side stream draw 
temperatures and assuming that ap- 
proximately 1] percent light material 
is to be stripped caleulate the ma- 
terials to and from the strippers. In 
order to calculate the quantity of cold 
reflux set up a heat and material bal- 
ance around the column, Figure 3. 
After the reflux is calculated fill in the 
appropriate spaces in the form and 
calculate the total heat in the overhead 
vapors, Item 40. Then arrive at the 
heat content of the material from the 
overhead condenser: Items 49, 50, 51 
and 52. Item 47 plus Item 3 subtracted 
from Item 10 gives the overhead con- 





Reflux 31,400 Lbs ~ 
916 Mm Btu 








Steam Gas Gasoline 16220 Lbs 





Heat Bolance 
In Out 
26 45 726 
48 1 46 
119 414 


7 26 Mm Btu 





230 _990 


3042 2276 
150 916 


3192 3192 


Retlux 


Material Balance 
In Out 

60,700 28,750 
1,925 13,800 
1,830 6,620 
935 31,400 
31,400 16 220 


96,790 6,790 


Material trom 
Heater 60,700 Lbs — 
26 45 Mm Btu 








Reflux 31.400 Lbs 
150 Mm Btu 





Kerosine Stripper Vapors 935 Lbs 





48 Mm Btu 


Kerosine to Stripper 6620 Lbs 
146 Mm Btu 





Gas Oil Stripper Vapors 1830 Lbs 
119 Mm Bru 
Gos Oul to Stripper 13,800 Lbs 
414 Mm Btu 








Steoem 1925 Lbs 
—<——— 





« .0 Mm Btu 











Reduced Crude 28 750 Lbs 








990 Mm Btu 





Figure 3. Heat and material balance about column. 


denser duty. 

From Table 2 can be obtained all 
information necessary to size the ves- 
sels, pumps and tubulars and provides 
a ready reference of operating data 
for the unit. 


TABLE 1. PROCESS SPECIFICATIONS 


(Type unit: Single tower crude unit to process 5000 bpsd 38.0 API 
Mid-Continent sweet crude) 


STREAM 
Crude. 
Products 
Gas and Lose 
Gasoline 
Kerosite 
(jas Ohl 


Reduced Crude 
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Lhs.. He Volume Percent 





O08 mW 


1“ ! 
13.100 25 
5.0%) 
12.500 na 
25,750 “4 


KEEINER 








REPRINTS ON DESIGN 


dealing with 
indi 


Following 
design are 
cated 


reprints 
available at) prices 
36. Symposium— “Economics and 
Cost Estimating” J. F. Gilmore, 
Jr., J. P. Hamilton, A. B. Horn, 
k. G. Sergeys, Wo C. Strader, 
Harold Bottomley 50 
$7. “Short Cut Estimating of Proc- 
cesses,” J. F. Gilmore 25 
38. “A Direct Nomographic Method 
for Solving Flash Equilibrium 
Equations” P M. Reilly 25 
Order by number, sending Cash 
remittance 


PETROLEUM REFINER 
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Box 2608, Houston 1, Texas 














Figure 1. Flow diagram for the McKittrick refrigerated condensate extraction plant 


From California natural gas .. . 





Liquid Fractions by Refrigeration 


Two refrigeration plants are compared with a 


conventional small absorption plant. 


D. E. McFaddin, Union Oi! Company 


Los Angele 


DEVELOPMENTS IN vas dehydra- 
tion and the availability of standard. 
ized low 
have in the past few years extended 
the working 
natural gas inte the low temperature 
or “sub-hydrate” range. Some of the 
report an attempt 
years ago to operate 


refrigeration units at cost 


range of processing of 


“oldtimers” was 


made some 50 
“expander” type gasoline plants at low 
temperatures and some degree of sue- 
cess was achieved by resorting to daily 
or periodic thawing of hydrates and 
ice. Subsequent development of the 
conventional absorption evele forced 
these old refrigerated processes out ol 
existence, Recently, however. several 
large refrigerator type plants have been 
built in the mid-continent. one of which 
operates at as low as 100 F. Also, 
small units have been developed to 
operate at around 20 to 10 F. There are 
only a few such plants in California. 

One such small unit was constructed 


lo2 


in 1951 at West Mountain. south of 
Santa Paula, California. This plant 
was designed to operate on about 700 
mef per day of 500 psig dehydrated 
compressed gas and to obtain a degree 
of condensate extraction by simple re- 
frigeration to 30 F, Refrigeration in 
this unit is achieved by a small pro- 
pane unit, and also by throttling the 
gas from 500 psig to 350 psig. Inter- 
change of heat between the input and 
discharge gas is utilized to reduce the 
refrigeration requirements. This instal- 
lation effectively recovers pentanes and 
heavier components, but leaves a rela- 
tively high content of butanes in the 
discharge gas. 

Another type of low temperature ex- 
traction plant was constructed last year 
in the Belgian Anticline field near 
Mehittrick, California. This plant was 
designed to utilize vacuum stripped 
gasoline ends as an absorbent in con- 


junction with refrigeration obtained 
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from a freon unit. The basic idea of 
the process is to extract butanes and 
some pentanes from the gas by absorp- 
tion at 400 psig and atmospheric tem- 
peratures and then refrigerate the gas 
to temperatures ranging from 30 to 
50 F. to reduce the residual content 
of the hexanes and heavier fractions 
as well as to further reduce the pen- 
tane and lighter components. The fun- 
damental advantages of such a proc- 
ess were hoped to be: 

@ ( tilization of waste heat from the 
compressor discharge gases; in ordet 
to eliminate heater fuel, this to be 
feasible by stripping gasoline ends 
under vacuum. 

@ No steam boilers; so that the plant 
could be operated unattended. 

®@ Low first cost. 

Table | gives a comparison of these 
two types of plants, together with that 
of a conventional small absorption 
plant. The values presented here are 
not actual data of a particular plant 
for a particular period, but have been 
adjusted to a comparable basis so as to 
he representazive of typical conditions 
that may be encountered in California. 
Two cases of extraction efficiency are 
shown under types A and B. The ex- 
tractions of Cases I have been actually 
achieved and substantiated by tests, as 
indicated in Table 4, while those of 
Cases II have not been actually 
achieved, but are believed to be pos- 
sible after modifying the present proc- 
A correlation of test data from 
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Liquid Fractions by Refrigeration . . . 





the McKittrick plant indicate that the 
iso-butane and heavier content of the 
discharge gas of Type-B plant can be 
reduced from the 0.45 gallons per 


mef test result to 0.35 by reducing 
the temperature to which the absorber 
discharge is chilled from the 47 F. 
value represented by the test to 27 F. 


TABLE 1 


Comparison of operating costs and returns for natural gasoline extraction facilities 

excluding stabilization and gas lines and compression to and from extraction units. Also 

not taking into consideration royalties, depreciation, interest, income taxes and profit, 
nor cost of finding and developing gas and oil. 


Basis: (1) 5000 mcf/D Gos Rate Treated; 


(2) Wet Ges Available @ 450 psig: (3) tso-Butane and Heav 
/m 


Content of Gas to Extraction Units = 0.9 G 


TYPE OF PLANT 


CASES (Various Extraction F fficiencies 
Depending Upon Process Design) 


c 


Simple 
Refn ion Com- | Absorpti 
bined ~ te Employing 
Utilising Vacoum High Temp. 
Stripped Gasoline Stripping 
Simple | Ends as the (Fired 
Refrigeration of Gas | Absorbeat Heater) 











G/Mef 


Iso-t utane & He® v. fractions in plant discharge gas 
G/Mef 


Net extraction o' iso-butane & heavier compone its 

Net extraction of iso-butane & heavier components 
from 5000 Mcf/D_. 

Value of iso-butane & heavier extracted com- 
ponents @ 10c /Gal 

Expenses: 
Compression required for recycled vapors 
Compression required for Vacuum Stripping 
Compression required for Refrigeration 


Total. . 


G/Day 


$ Day 


Mef/D 
Mef/D 
Mef/D 


Mef/D 
M /ef 


$/Day 
$ Day 


Compression Fuel @ 270 scf hp. Day 

Gasaline Shrinkage at 30 ef/Gal. + 85°; iCa+ 

Heater Fuel @ 3.5% of 5000 Mcf/D Gas Throughput 

— Pumping, Dehydration Fuel and 
ARBOR... 


Total Fuel and Shrinkage 
Value of Fuel and Shrinkage at I7¢/Mef 
RETURNS AFTER FUEL AND SHRINKAGE 


Operating and Maintenance Expense: 

Compressor Maintenance @ 2c /hp. Day 

Refrigeration — Maint. @ 4e¢/hp. Day (Add 
to Compressor) 

(jeneral Maint. & Oper. Labor (Time shared with 
other duties) 

Materials and supplies 

Miscellaneous: Laboratory, Electricity, 


$, Day 
$/Day 


Water, bt 


Sub-Total 
Supervision, Overhead, Taxes & Ins 
Above Sub-Total 


@ u'; 


uranece 


Total Expenses 
Net Returns 


07 046 ‘ 03 
02 03 


1,000 Low 


oo i be 


Comparison of Capital Expenditures Required for Natural Gasoline Extraction Facilities 
(Excluding Stabilization and Gas Lines and Compression Facilities to and from Extraction Units) 


Basis: (1) 5000 mcf/D Gas Rate Treated; 


Content of Gas to Extraction Units 


TEMS (Appurtenances and Adjacent Piping Included 


(2) Wet Gas Available “ 


450 psig; (3) Iso-Butane ond Heav. 
0.9 G/mct 


B 


Refrigeration Com- 
bined w Absorption 
Utdaing Vacuum 
Stripped Gasoline 
Ends asthe Absorbent 


Simple Absorption 
Employing High 
Temp. Stripping 

Fired Heater 


Simple 
Refrigeration 
of Gas 








Kefrigeration Unit: 40-ton Capacity, Air Cooled, Gas Engine 
Powered 
ooler Fvaparative Typ 
Gas Coolers 

(nl Coolers 

Ciasoline Condenser 
Heat Exchangers 
Direct Fired Heater (2500 MBtu 
Agitation Steam Generator 
\haorber 
\ a Stripper 
Sul 
Keflux or Primary Condenser 
Vent Tanks, Reabsorters, Reflux Accumulators, Bu 
Vacuum Compressors for Strippng Absorption Gasoline bad 
(Gas Dehvdrator 
Absorption Oil Cleaning Unit 
Process and Shipping Pumys 
Gasoline Storage 


He. Capacity 


Total Capital Expenditure Required for Extraction Units 


January, 1954 PrTROLEUM 


$24,000 $ 24.000 
5.000 10,000 
5,000 50) 


20,000 
5,000 
5,000 
6,000 

24,000 

15,000 
5.000 

17,000 


16.) 


15.000 

4.000 

40,000 

15.000 

LO 15,000 20,000 
24.00) 
16,000 S000 
6,000 
12,000 
14,000 


$204,000 


Looe 
S000 


6.000 
12.000 


$ 67,000 $149,000 
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This is possible without increasing the 
refrigeration load merely by precool- 
ing the dry gas to 65 F. in the present 
evaporative cooler before dehydration. 
Needless to say, this change is being 
made at McKittrick, Further increase 
in extraction of iso-butane and heavier 
fractions is indicated to be possible by 
better vacuum stripping of the obsorb- 
ent which Table 4 indicates contains 
slightly more than 10 liquid volume 
percent of \-pentane and lighter frac- 
tions. A large fractionating column 
with reflux condensation and a high re- 
boiler load would be required to elimi- 
nate all the pentanes and could prob- 
ably not be justified in comparison to 
a conventional absorption plant. An 
engineering study is required to de- 
termine the optimum process design 
and operating conditions. however, test 
data indicate that Case II efficiencies 
can be met, and possibly exceeded, by 
only minor changes. 

In a similar manner, the recovery of 
iso-butane and heavier fractions by 
simple refrigeration of type A plants 
is markedly affected by the gas com- 
position and the method of processing 
the hydrocarbon condensate formed 
during compression intercooling and 
after cooling. Case IL of type A is 
based upon effectively utilizing such 
condensate as an absorbent by separat- 
ing it from any water that may form 
and then commingling it with the de- 
hydrated gas into the chiller. Case II 
of Type A differs from Type B by 
having no absorber, vacuum compres- 
sor and vacuum stripper. and therefore, 
the recovery of gasoline fractions will 
be less than of Type B plants, but. as 
indicated by Table 3, will give the 
shortest payout. 

Please observe that the heater fuel 
for Type exceeds the compressor 
fuel required for refrigeration and 
vacuum stripping of Type B Case I 
by 175 -(76- 30)—- 129 mef per day. 
which at 17 cents per mfe indicates a 
fuel saving of $22.00 per day result- 
ing from the utilization of low level 
waste heat in the Type B plant. How- 
ever, after deduction of compressor 
maintenance expense. this saving is of 
secondary importance compared to the 
greater extraction efficiency of type ¢ 

The estimated capital expenditures 
of Table 2 are admittedly subject to 
adjustment in accord with design and 
standards of construction. For ex- 
ample, simple absorption package 
units modified to operate without 
steam stripping in the still are avail- 
able at roughly half the $204,000 in- 
dicated in the table. Conversely. in- 
dependent estimates for a custom-built 
permanent type conventional absorp- 
tion plant have been obtained which 
are 50 percent greater than the $204,- 
WOO found Table 2. Similarly. by 
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using electric power and evaporative 
cooling instead of the gas engine 
vower and dry air cooling used at Mc- 
Kittrick, the cost of the refrigeration 
unit for Types A and B may be re- 
duced $4000 to $6000. Several stand- 
ardized refrigeration units suitable for 
these requirements are available from 
reputable manufacturers, which should 
assure satisfactory operation and serv- 
ice. In general, all three plant types 
of Table 2 may be considered deluxe 
custom-built’ models, without chrome 
trim, but designed to operate with 
maximum safety at a low cost. It 
should also be emphasized that these 
units were designed to operate in the 
McKittrick climate where 105 F. is 
common in the summer time. It is in- 
tended that the values assigned to the 
three types of plants in Table 2 be 
consistent with the extraction and op- 
erating expenses of Table 1. The values 
are itemized according to units com- 
plete with all necessary foundations, 
appurtenances, painting, insulation, 
instruments and piping, and including 
engineering and contractor's fees, The 
justification of each unit can thereby 
be checked and compared with pos- 
sible alternatives. 

The payouts indicated in Table 3 are 
of the abreviated variety. That is, they 
do not include such major items as the 
cost of finding and developing the gas, 
which may or may not be associated 
with oil. Table 3 shows that the re- 
frigeration types of plants do not ap- 
pear attractive compared to the con- 
ventional absorption plant for Cases | 
representing actually achieved extrac- 
tions. However, they may become at- 
tractive if the extractions of Cases I 
are achieved and which are believed to 
be attainable with minor changes. The 
typical analyses of Table IV reveal the 
particular characteristics of the re- 
frigerated processes. For example, 
combining vacuum stripped gasoline as 
an absorbent. together with refrigera- 


tion, effectively increased the recovery 
of butanes, but simple refrigeration 
gave a higher recovery of hexanes and 
heavier. Consequently, justification of 
Type B plants will depend upon rela- 
tive values of butanes and hexanes. 
These were arbitrarily considered of 
equal value in this study in order to 
simplify the variables. 

The data obtained thus far on the 
refrigerated gasoline extraction proc- 
esses in California reported herein in- 
dicate that they are worthy of con- 
sideration as a means of recovering 
natural gasoline fractions from natural 
gas where capital expenditures must 
be kept to a minimum and where life 
of the project may be short. Simple 
refrigeration does a fair job of re- 
covering pentanes and heavier frac- 
tions, while refrigeration combined 


with absorption, utilizing vacuum 
stripped gasoline ends as the absorb- 
ent, may be advantageous where the 
recovery of butanes and lighter is re- 
quired. Gases rich in butanes (and pro- 
pane if it has adequate value) conse- 
quently favor this process. 


This paper was originally presented 
at the annual fall meeting of the Cali- 
fornia Natural Gasoline Association, 
Los Angeles, October 8, 1953. 
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TABLE 3 


ison of Payout Time for Natural Gasoline Extraction Facilities 
(Excluding “SeeUiliaation and Gas Lines and Compression Facilities to and from Extraction Units) 


Basis: (1) 5000 mcf/D Gas Rate Treated; 


Content of Ges to Extraction Units = 


TYPE OF PLANT 


CASES | Various Extraction Efficiencies 
Depending Upon Process Design) 


(2) Wet Gas Available @ 450 psig; (3) !so-Butane and Heav. 


0.9 G/mef 


B Cc 
| Simple 
Absorption 
Employing 
High Temp. 
(Fired 
Heater) 


Refrigeration Com- 
bined w/Abserption 
Uulising Vaceum 
Secs Gasali 
Simple Ends as the } 
Refrigeration of Gas Absorbent 








G/Met 
G,; Mef 
Gi Day 


lso-butane & Heav. fractions in plant discharge gas) 
Net extraction of Iso-butane & Heavier Components 
Net extraction of Iso-butane & Heavier Components! 


Capital expenditure required for extraction units 
From Table 2 
Lesa Type B 


Amount ( is (ireater than B 
Lem Type A 


Amount I ws Greater than A 
NET RETURNS. From Table t 
Lesa K-11 


Amount ( is Greater than B-II 
Lew A-ll 


—¥ K-11 ws Greater than A-11 
Payou 
Time Required for Net Returns to Equal Capital | 
Expenditures 
Time Required for Lneremental Returns to Equal 
lneremental Capital Expenditures 


TABLE 4 


07 06 | 
02 03 
1,000 1,500 


0.45 
0.45 
2,250 


67,000 149.000 
67,000 


82.000 


Typical Analyses of Samples Taken from Plant at Belgian Anticline Field, McKittrick, California 


Wet Gas te 
Fatraction Units 
(Comp. Condensate 
bucluded) 


COMPONENT 


M ol ” 


hb 


d with Absorption Util'zing 





| Simple Refrigeration - ~--- = 
450 pig 35°F. | Discharge Gas 
Discharge Gas* Test 1 


G/Mef | Mol ¢ % G mcf | Mol % G ad 


~ | Mel % 


Vacuom Stripped Gasoline Ends as the Absorbent 


harg Ext. bute 
Gasoline 


Raw Gaso. 
Productiont 


Lia. Vol. & i 


Discharge Gas | Absorbent 
Test 2 | Gase. Eads 
Gal. Day 


G met | Lig. Vol. & 





SY.3N 
nz 
3.25 
O44 


Methane, (Os, 
Ethane 
Propane 

leo- butane 
N-butane 1.22 
lao pentane 029 
N- pentane 026 
Hexanes and Heavier 0.32 


Total 
Total leo butane and Heavier 
Total Isopentane and Heavier 
Gravity, “API 
Vapor Pressure, Reid 
Rates, Mef Day 
Gal Day 


00.10 wO.73 
4173 4607 
$41 3.05 
o42 0.138 0.22 
10% 0344 oa 
0.23 O04 O17 
0.19 OOny ou 
0.13 0.053 Os 


0072 
0.139 
0.062 
0.051 
O.115 


o.'5t 
O45 
O16 
oO. 
0.132 


0.439 
0.228 


OOS 
0.206 


Oss 
0.332 


7030 


* This analysis obtained by operating the plant as a simple refrigeration unit 


1 Raw gasolme ir 
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cludes an undetermined quantity of compressor condensate estimated at 4,500 Gal. Day 
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0.27 


WO 40 


492 0.33 
3.93 . 11.50 
0.23 oars gal 
0.51 O16 $3.99 
O17 O.0n2 
0.15 0.054 
oul 


437 


0.463 
0.227 

w.1 

46 50.6 


3,000 69501 
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It will pay you as 


it has paid others to 


Specify Revere 


CONDENSER TUBES AND PLATES 


It is significant that year after year important users of 
condenser tubes and plates specify Revere, not only for 
new equipment, but when re-tubing. You might consider 
this fact if you are not as yet a Revere customer. 

Remember that Revere can give you more than tubes 
and plates. If you have questions regarding the most 
suitable alloy to meet operating conditions, the Revere 
Technical Advisory Service will be glad to collaborate 
with you on this subject. If your present tubes do not 
seem to be giving the service expected of them, the same 
Service will look into the matter. Such factors as vibra- 
tion, air entrainment, water velocity, impingement attack, 
changed water conditions, tube composition, and others 
will be studied and recommendations made. In a great 
many cases we have pointed the way to greater tube 
economy, increased service life. 
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As part of our service to condenser operators we have 
prepared a 28-page booklet entitled “Life Extension for 
Condenser Tubes.” Ask for it on your company letterhead 
and it will be sent free. 


REVERE 


COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
- * 7 


Mills: Baltimore, Md.; Chicago and Clinton, I11.; Detroit, Mic 
Les Angels and Riverside, C. New Bedford, Mass.; Rome, N. Y.— 
‘ales Offices in Principal Cities, Distributors Everywhere 


SEE “MEET THE PRESS’ ON NBC TELEVISION, SUNDAYS 
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Cziner Shannon 


Cziner Devises Plan 


For Successful Career 


R. M. Cziner, “How to Control Main 
tenance Costs,” page 106 

Rudolf M. Cziner is a well organized 
individual who several years back de- 
cided upon a goal and set out to attain 
it. His goal: a successful career in his 
chosen field; his method for attaining 
it: a carefully devised plan for equipping 
himself with all necessary tools, plus a 
few “extras.” 

As a start Czimer obtained a M.Ch.k 
degree from Polytechnic Institute of 
Brooklyn, With this degree alone he 
could have achieved moderate success, 
but moderate success was not his target 
Soon after joming R. S. Aries & Associ- 
assistant to the president he 
became aware of the weaker points in 
his “equipment.” He rectified this by 
taking tune Off from work to obtain an 
MUULA. degree trom Columbia Univer 
sity 

At ROS. Aries le quite 
capable mn his work on technical, engineer 
me and projects, m= which 
he surveyed chemical plants and facilities 
ior modernization, diversification and 
operating: improvements, But, in time, he 
realized that he needed more than “book 
learning” to do his job. Consequently he 
went on special assizument with The 
\merican Chemical Society, the Depart 
ment of Commerce and the Bureau of 
Labor Statistics, working in such fields 
as finance, labor analwsis, market re 
sales and distribution 
addition of hard work which 


ates as 


was Tne Coming 


search and 

Woith thre 
he suppled, Cziner’s system for success 
is continuing to work 
Aries he ts coordinator 
beth and 


has worked and 
lenlay at RLS 
SUpPerViscl ol 


and techmeal 


economic studies 


Shannon a Texan 
From Stem to Stern 


Ray Shannon, 
\Moulders,” pine 147 
Thus project engiheer at Mauneolta 1 
Company's Beaumont, Texas, 
refinery is a Texan from start to timtsh 
Rorn at ‘Taylor, Texas, Shannon at 
tended high school at) Vidor, Texas, 
which is near Beaumont, studied tor a 


Wan 


“Contiteous 


troleum 


lob 


McFaddin Parrish 


time at Lamar ‘Technological College, 
was graduated from the University of 
Texas with a B.S. degree in mechanical 
engineering in June, 1949. 

Shortly after receiving his degree he 
joined Magnolia’s Refining division at 
Beaumont, where he has since been con- 
cerned with corrosion inspection, main- 
tenance and design. Also, at Magnolia, 
he has worked with the wax mould ma- 
chine. In his present capacity as project 
engineer, he is doing project develop- 
ment and design on major projects 

Fhough he has no particular hobbies, 
Shannon's spare time is taken up by 
activitics in ASME and the St. Andrews 
Methodist Church at Vidor. 


McFaddin Has Long Career 
In Petroleum Industry 
D. E. McFaddin, “Liquid Fractions 


by Refrigeration,” pave 162 

Since 1928, when he was graduated 
with a BUS. degree in mechanical engi 
neering from California Institute of 
Fechnology, D. E. MeFaddin has been 
engaged in enginecring work in the pe 
troleum industry, At present he is a 
process engineer in the Natural Gas and 
Gasoline department of Union Oil Com- 
pany of California, 


Parrish Has Continuous 
Service at Whiting Plant 


Cayce B. Parrish, “Maintenance Dun 
mg Operation,” page 123 
Since April, 1946, shortly after le 
came out of the U.S. Army as a cap 
Parrish has been on the 
Standard Ol 


tain, Cayee B 
Fngineering diviston oft 
Company Cludiana) at the company’s 
Whiteng, ind. refinery During this 
tone he has been an mspection engi 
neer in the Engineering Inspection de 
partment, a stall engineer in the Design 
department, supervisor im the /-ngineer- 
me Luspection department, and assistant 
head engineer im the bngmeermye In- 
spection department. He was promoted 
to the last post m= Mareh, 1952 

\ 1953 graduate of Purdue University 
(BS. dexree m public service engineer- 
med, Parrish relaxes during his. tree 
moments with golf and bridge 
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Robinson Isenhower 


Robinson Experienced as 


Management Consultant 


James G. Robinson, “Improve Ware- 
housing and Inventory Control,” 
page 119. 

Except for a five-year period during 
which he was on government assign- 
ments James Gordon Robinson has been 
with Griffenhagen & Associates, Conr- 
sultants in Management, since 1924. As 
a member of Griffenhagen he has served 
many oil companies on problems of policy, 
organization, methods and procedures 
His government assignments included 
the post of chief administrative office of 
the OPM and the WPRB, and member- 
ship in the American Financial Mission 
to Tran. 

Born in Ballymena, North Ireland, he 
is a graduate of Skerrys College, Bel- 
fast. During World War I he served im 
the British Army and was for nine months 
a prisoner of war in Germany. He has 
authored many reports in the field of 
public administration and articles and 
pamphlets in the field of business man- 
agement. 


Isenhower Likes to See 
Longhorns Play Football 


Jodie Isenhower, “Modern Material 
Handling Techniques,” page 102 

This senior mechanical engineer at 
Humble Oi & Refining Company's Bay 
town, Texas, refinery admits to having 
no hobbies, but friends who see him 
seurrying about during football season 
know better. An avid football fan, Jolie 
Isenhower makes any sacrifice to follow 
the football) fortunes of his favorite 
University of Texas Longhorns 

Isenhower, who received a B.S. de 
gree m= chemical engineering trom his 
favorite school in 1940, was employed 
by Humble at Ingleside, Texas, from 
1940 to 1946. Afterward he was trans- 
ferred to Humble’s Baytown plant, where 
he served as a design engineer until 1948 
His present post is in the Maintenance 
and Construction division, Both during 
and between football seasons, he busies 
himself with activities of the Houston 
chapter of the American Material Han 
dling Society, of which he ts president 
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Manning the centralized 


graphic control panel of the 


ultra-modern refinery of Inter- 

national Refineries, Inc. at 

Wrenshall, Minnesota, only three operators per shift com- 
pletely control the processing of 11,000 B/D of Canadian 
crude oil. 

This outstandingly economical arrangement is indicative 
of a new concept in refinery design, resulting in a financially 
profitable small refinery in an area where one had not pre- 
viously existed. 

To meet the special requirements of this situation, we at 
Lummus combined imagination and process ingenuity with 
a half century of engineering experience. We integrated Dis- 
tillation, Model IV Fluid Catalytic Cracking, Gas Recovery, 
Treating and Catalytic Polymerization into a plant operated 
as one unit. We made flow of oil continuous, minimizing 


intermediate storage, pipes, 
pumps and tanks — made con- 
trols centralized and self- 
acting. 

For International, this means a refinery low in initial 
investment (somewhere around $750 per barrel) and oper- 
ating costs; one balanced to meet today’s needs of the area 
it serves, but flexible for future changes—a successful solu- 
tion of their specific problem. 

Perhaps this demonstrates how the Lummus approach to 
a problem may contribute to the success of your next petro- 
leum or chemical project. 

THE LUMMUS COMPANY, 385 Madison Avenue, New 
York 17, N. Y. Engineering and Sales Offices: New York, 
Houston, London, Paris. Sales Offices: Chicago, Montreal, 
Caracas. Heat Exchanger Plant: Honesdale, Pa. Fabricated 
Piping Plant: East Chicago, Indiana. 


LUMMUS 


CESIGNING ENGINEERS AND CONSBTRUCTORS FOR THE PETROLEUM AND CHEMICAL t*nNOUBTRIECS 
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Ridgway 


Ridgway Well Informed on 


Compressor Maintenance 


Methods 
Main 


Robert S. Ridgway, “New 

ior bovine and Compressor 
,’ pave 110 

All phases of internal combustion and 
compressor engineering are right down 
Robert S. Ridgway's alley, Since joim- 
ing Standard Oil Company of California 
im 1925, he has worked with the Natural 
Gasoline department, has been mechani 
cal enginect 1928. As Standard of 
California has expanded its natural gas 
and gasoline activities, he has been con 
cerned with problems arising m gas en 
amd compressor operation, manmte 
installation and 


lenance 


Sines 


Mitic 
natice, destin 

Ridgway has written several articles 
for Pereowum REFINER, including 
April, 1951, entitled “Preventive 
hngines and Compres 


one mn 
Maintenance tor 


sors 


Ellerbrake and Veatch 
Work Same Place, Almost 


E. G. Ellerbrake and Franklin Veatch, 
“Plastic Foam,” page 137 
Phis writing 
with The Standard 
(Oli): Dat, Franklin Veatch 
spends his time m Cleveland as a sec 
thon leader of the Chemical and Physical 
division, Ik. G. Kllerbrake 
head of the Re 


section of the 


associated 
Oil Company 


twosome ts 


Ww hiale 


Research 
werks m St 
search and Development 
Pransportation department 


I nis as 


Veatch, whose work at Solio includes 
studies in petrochemicals, gasoline proc 
esses, industrial oils, and products, was 
graduated with BOS. and M.S. degrees 
from the University of Arizona, and 
with a Ph.D. degree from Stanford Uni 
versity, At Stantord he held a Due Pont 
fellowship and served as a teaching as 
sistant. He joined Sohio in 1942 

bierbrake, who has been with Stand 
ard Ojl for seven years, was graduated 
by the University of Missouri with a 
B.S. degree in mechanical engineering 
taken graduate work at Mis 
Western Research Univer 


and bias 
sourt and at 
sity 


rior te prost 


assuming tits 
in St. Lows in February of this year, 
he was staff assistant in Cleveland to 
the vice president of the Transportation 


department 


present 
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Tucker 


Ellerbrake Veatch 


Benz and Tucker Naturals 
For Annual LPG Review 


George R. Benz and Paul W. Tucker, 
“LDG Sales Climb During Year,” 
page 158 

George RK. Benz and Paul 

er are “naturals” for the Perrottum 
REFINER’s annual review of LPG 
The twosome did the job last year and 
co-author on the 1951 re- 


W. Tuck 


Benz 
view 


Was a 


Benz, manager of the Engineering de- 
partment of Phillips Petroleum Com 
pany, is a member of the Liquefied Pe- 
troleum Association for which he 
is chairman of the transportation com 
mittee and member of the board of di 
rectors. Much of his 25 years of service 
with Phillips has been in the LPG field, 
including assignments as research en 
sales and service engineer on 
and utility applications, en 
charge of equipment design, 
assistant manager and later as manage 
of LPG industrial sales. Born in Kansas 
City, Mo. he was graduated from = the 
University of Kansas in 1925. He is the 
author of TL published articles on lique 
fied petroleum gases 

Jucker,  techmeal 
Phillips’ bnoginecring 
with the company since 1948, go 
ing there from ‘Tennessee Eastman 
Corporation, He is a member of several 
technical societies, among them the Na 
tional Fire Protection Association, which 
prepares the amendments and additions 
to Pamphlet 58, “The Standards for the 
Storage and Handling of Liquefied DPe- 
troleum Gases.” He attended William 
Jewell College, Louisiana State Univer- 
sity, the University of Illinois, and the 
University of Missouri, receiving a Ph.D 
degree in chemistry from the last 

As technical representative of the En 
gineering department, Tucker has been 
concerned with various technical and 
regulatory aspects of LPG 


Cras 


cimeer, 
micdustrial 
vineer in 


representative in 
department, has 
Ine en 
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Antenbring Mayforth 


Rodgers Started Career 
Lower Than the Bottom 


Wyatt J. Rodgers, “New Developmem- 
in Loading Tank Cars,” page 151 

Some people are fond of saying that 
they started at the bottom and worked up 

But Wyatt J. Rodgers did better 
than that. When this superintendent of 
personnel and safety, Natural Gas de 
partment, Magnolia Petroleum Com 
pany, started his career he couldn't have 
come near the bottom if he'd been 
standing atop a tall tale about Texas, 
and the only way he could have worked 
was up. Rodgers, you see, started as 
a common laborer in Mid-Continent oil 
fields in 1925. 

But this former student at the Uni- 
versity of Oklahoma soon moved up 
By 1929 he had been gang pusher, truck 
driver, construction foreman and rou- 
tine plant chemist. By 1933 he had been 
a rigger and plant chemist in the Engi 
neering Construction department of Na 
tional Supply Company. In 1933 he 
joined Magnolia as plant operator at its 
Magic City, Texas, gasoline plant, Pan 
handle district, Natural Gas department 

Now his career really moved forward 
He worked as plant operator in Magic 
City and at the Kingsmill gasoline plant 
until 1936, when he was transferred to 
Healdton, Okla, as operator. In less 
than a year he was promoted to plant 
foreman, and within three vears to dis 
trict superintendent of the Healdton dis 
trict, Natural Gas department. In 1945 
he was transferred from Healdton to 
Olden, Texas, as district superintendent 
of the Olden district, Natural 
partment 


(ias le 
Two vears later he was m the com 
pany’s Dallas office on his present assign 
ment. It was at Olden that he made the 
switch to personnel work. While there 
he handled personnel assignments for 
the Natural Gas department and was out 
of the district most of the time on spe 
cial assignments dealing with personnel 


Antenbring's Service 
Broken by RCAF Hitch 


S. V. Antenbring, “Canadian Process 
Plants,” page 133 

Except for a period from May, 1941, 

to October, 1945, which he spent in the 


division of the RCAF, 
S. V. Antenbring has been with Im- 
perial Oil Limited continuously since 
1937. From the time he started with the 


* See AUTHORS, Page 274 
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OL UML GOLD VALVE SERVICE RATINGS 


SUITABILITY: 


tor instance ~~. Bat for the fat- 


FEATURES: 





MAINTENANCE COST: | 


SAVE LD op twa 
Uflocmert thaw 2 ye 
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OPERATING RESULT: 


Ls vale Louth 


In the wax unit of a leading Gulf Coast lube oil 
plant, with Crane Steel Gate Valves in hot wax AVAILABILITY: 


lines to slabbing machines. : 
Legelar Celtlog ilbin Me ¥7X 
THE CASE HISTORY — 


The steel valves originally installed here were hin- 
dering maximum wax production. The chilling cycle 
was slow—rejects for remelting were high. The 
trouble was that the shutoff valves were leaking, 
and hot wax was getting into the presses during the Sitinn.ieitinenidieiaaienediineas, 
chilling cycle. Yet the valves were comparatively new. ance assured by > aaa rd 
There’s been no such trouble since Crane No. 47X, sign—Crane pioneering in steel 
150-Pound Gates were installed more than 2 years casting —and the high adaptabil- 
ago. Their Crane Exelloy trim, suited for temper- ity of Crane Exelloy trim for most 
atures up to 1000 deg. F. keeps giving a tight shutoff petroleum services. Sizes 2 to 24 
on the hot wax, month after month, with easy oper- in.; screwed, flanged, welding 
ation. And they’ve done so with but routine attention, ends. See your Crane Catalog or 
ever since installed. Better quality is always the your Crane Representative. 
bigger value, as every thrifty valve buyer knows. 














Workhorse of the petroleum in- 
dustry—Crane 150-Pound Steel 


THE BETTER QUALITY...BIGGER VALUE LINE...IN BRASS, STEEL, IRON 


CRANE VALVES = & inim 


CRANE CO., General Offices: 8436 S. Michigan Ave., Chicago 5, Illinois 1 \ BUYER 
Branches and Wholesalers Serving All Industrial Areas 


VALVES + FITTINGS + PIPE = PLUMBING HEATING 
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@ new and far more efficient 
method of cleaning heat exchangers! 


y 
| 
| 
| 
if 


4 
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We proudly announce to refineries the operation of the 
world’s first Hydro-Blast Tube Bundle Cleaning Service. 


Hydro-Blast is a method of sandblasting, using water at 1600 
PSI in which sand is entrained. Either square or triangular pitch 
bundles can he cleaned quickly and efficiently. Both the tube and 
shell side of the bundle is cleaned. Hydro-Blast combines abrasive 
cleaning with the mining effect of high velocity water. 

The 60-gpm carriage-mounted gun pictured above is operated 
to direct a high pressure stream completely through the bundle, 
cleaning the innermost tubes. Insides of tubes are thoroughly 
cleaned by mechanically adjusted guns mounted in the end doors 
of the Hydro-Blast Unit. 

For greater exchanger unit efficiency, use our Hydro-Blast 
Service. Ohmstede picks up and delivers. 


OHMSTEDE MACHINE WORKS 


Telephone 4-6376 Beaumont, Texas 


it effects significant savings in 
cleaning time 


it does a thorough cleaning job 


it materially promotes operating 


PICTURED IS THE SAME TUBE BUNDLE 
BEFORE AND AFTER 
HYDRO-BLAST CLEANING! 


For sales write: 0 H “ $ T E 0 E C 0 °* l N C . P.O. Box 1288, Beaumont, Texas. 
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Presenting Petroleum REFINER’s Top How to Do It Ideas of 1953 
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MAcBOOSTER TO® = 
. MECHANICAL GOVERNOR 


is 
y 


VARIABLE SPEED 
CONTROL 


(LOCK NUTS: 


SPEED RANGE CONTROL 


Butterfly Regulates Compressor 


Discarded equipment plus originality yields 


this practical control of compressor speed. 


Phe tield superintendent: and miamte m Southwest Arkansas, the wells are 
nance foreman of the Arkansas Fuel Oil dually completed, with the Cotton Valles 
Company's Dorcheat-Macedonia vac and Smackover lime formation sepa 
uum compressor stations were having rated by a mechanical packer, This 
trouble holding atmospheric pressure on packer at tunes will let minute particles 
the suction of the engines without sone of hydrogen sulfide trom the Smiackover 
mechanical control. The problem was | lime tormation enter ite the Cotton 
caused by high fluctuations im the gas Valley formation, which is the eas that 
load. It was found that by pinching a — these compressor stations are handling 
suction valve and installing a governor Some thought was given to placing a 
booster, the trouble was partially elim- revulator in the line to hold a coastant 
inated. However, there was stil some pressure on the field, but the bigh cost 
fluctuation in the static pressure on a of a regulator installation was too wreat 
minnnum and maximum load Fhe mamtenance and field men got thei 

On a maximum Joad, the pressure heads together and mstalled a diaphragm 
would rise and do no damage, but on regulator head on a tulerum: to control, 
a minimum load, the pressure would be by tield pressure, the mechanical gos 
lowered below atmospheric, and, ut there ernor above its set speed. The top ot 
were any leaks in the field, air would this diaphragm was connected to the 
enter and cause excessive corrosion mo up-stream side of the meter run. The 
pipe lines. This was due to the fact that) control was adjusted to remain ata 
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This idea won $100! 


closed postition and have no control 
over the depression of the fly ball gov- 
ernor until the pressure on the inlet of 
the meter run exceeded three pounds 

This was done by a spring as shown 
in the sketch. The spring is a fuel in 
jector spring 

Then a by-pass was made around the 
valve on the suction of the engine and 
in this a diaphragm operated buttertly 
was installed. On the side of the butter 
fly an arm with a weight was attached, 
so that by moving the weght, tm would 
merease or decrease the pressure re 
quired to operate the diaphragm whieh, 
in turn, operated the buttertly 

In a cut and try method, it was found 
that the best operation, because of the 
rapid change im gas load, was to set the 
mechanical flyball governor to control 
the engine at a minimum speed with a 
nonimum load, and the butterfly te oper 
ate as close te zero gage pressure as 
possible. As the butterfly opened up 
(due te the increase im field) pressure) 
to a Wide Open position, the merease im 
pressure across the meter run and sep 
arator would exert approximately three 
pounds on the governor booster, thereby 
mereasmg the cugine to its maximum 
speed 

Ntter the load of pas had been ae 
creased to where the pressure on the 
vovernor booster no longer acted on the 
flyball mechanical vovernor arm, the en 
gine would come back to its iin 
speed 

This diaphragm -operated governor 
booster and butterfly has a wide variety 
of uses, particularly where there are 
quite a few engines and one may vo 
hown at any tone 

Phis item) was a prize winning “Op 
eration Kink’’ presented by T. © 
Hamaker, Magnola, Ark., at the Tyler, 
Vexas, NGAA Meeting, October 1952 





WILLIAMS-HAGER = 


FLANGED S>(Logc7_ 


CHECK VALVES 
WILL ELIMINATE | 
COSTLY, DANGEROUS | 
WATER HAMMER | 
IN YOUR PLANT 


Cx t the Facts f 
WRITE FOR YOUR COPY 


OF THIS NEW BULLETIN 


Don’t let dangerous water hammer 
wreck the piping system in your 
plant. Learn the cause, effect and 
control of this costly nuisance. 


THE WILLIAMS GAUGE CO., INC. 
1640 Pennsylvania Ave., Pittsburgh 33, Pa. 
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Elevator Speeds Maintenance Work 


$50 Ind This hydraulically operated 
elevator has greatly speeded 
Prize 


furnace maintenance at the 
Bakersfield, Calif., refinery 
of Douglas Oil Corporation. The lift 
greatly facilitates removal and replace- 
ment of headers, drilling of tubes and 
other maintenance jobs. Designed from 
the common service station crease rack, 


the lift is economically constructed and 
easily operated. 

A double action air valve mounted 
on the platform within easy reach of 
the operator actuates the hydraulic 
mechanism. The platform is raised and 
lowered rapidly, can be easily stopped 
at any level and is completely safe. 

This idea was submitted by B. 
Adams, Bakersfield, Calif 
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MAIL THIS COUPON TODAY 
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THE WILLIAMS GAUGE Co.. 
Please send a co ’ 


1640 Pennsylvania Avenue 
Pittsburgh 33, Pa. 
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Positioner Hits Hot Spots with Water 


| $25 3rd Vubbed a “universal hose 
positioner,” this device, with 
| Prize 


its novel pivot arrangement, 
has found ready application 
| in directing steam and water at trouble 
| spots with maximum efficiency. 

The supporting stand of the positioner 
| is made of one-inch pipe, with legs suit- 
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A rod welded to a nut 
end of the stud serves 
main spray is mounted 


ably braced. 
which fits the 
as a lock. The 


How to Do It... 


I “al 





ONE PIECE 


The stem guides of 
conventional needle 
valves are screwed 
into bodies—this of- 
ten causes leakage or 
blow-outs. Marsh 
Needle Valves are 
fused into one-piece 
by exclusive ““Cono- 
weld” process. 
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Intoducing- 


The Ultimate in 
Needle Valves 


Here is one of the crowning achievements of Marsh 
research, design, and manufacturing skill. It is the 
first needle throttling and shutoff valve to combine 
all of the qualities called for today in this highly 
critical and ever broadening field. 

It is a valve that has strength and safety to spare 

. rated for pressures up to 10,000 psi—equally 
efficient in the lower ranges. A product of Marsh 
instrument-making and valve manufacturing expe- 
rience, it combines instrument-like precision with 
the ruggedness that distinguishes all Marsh valve 
specialties. 

The illustrations tell the story of new thinking; 
new standards. Body and stem-guide are machined 
from extra-heavy carbon steel bar stock. Still 
greater strength and rigidity are achieved by fusing 
the stem-guide into the body. The complete fusion 
of guide and body is accomplished by the exclusive 
Marsh “Conoweld” process. 

There are two big advantages to this one-piece 
construction: (1) It eliminates the danger of un- 
screwing the valve from the body when opening— 
a frequent cause of leakage, even dangerous blow- 
outs (2) It permits perfect line-up of threads and 
seat. As a result, Marsh valves are easier to operate 
even at high pressures. 

The precision-machined stem is 416 stainless 
steel. Stem threads are fine pitch for extra strength 
and fine, controlled regulation. Notable advance- 
ments are special “Marpak” one-piece, non-binding 
longer-lasting packing; deep thread chambers, keep- 
ing inlet and outlet piping away from ports and 
contributing excellent flow characteristics. Entire 
packing nut and packing gland are electro-zinc 
plated, preventing corrosion and giving the valve a 
handsome, plated exterior. The rugged malleable 
handle is finished in heavy baked enamel. 

The new needle valve line includes globe and angle patterns 
with double female connections in sizes 4%", “", %", 42", %”" 
and 1”. Also globe and angle valves with male inlet and female 


outlet in sizes 4” and 2". Complete stock carried at our Skokie, 
Ulinois factory and also at our branch plant in Houston, Texas, 


Write today for catalog giving complete details. 
MARSH INSTRUMENT CO, Soles offilicte of Jos. P. Marsh Corporation 


Houston Branch Plant: 1121 Rothwell St., Sect. 15, Houston, Texas 





Have you tried 
“that new snap-on 


PIPE INSULATION?” 


“That new snap-on pipe insulation” that's causing so much comment in 
industry is G-B ULTRAFINE PIPE INSULATION. It’s the first and ONLY one- 
piece molded pipe insulation of fine giass fibers — ideal for hot or cold 
piping, for plant maintenance or new construction. 


To the many advantages you see illustrated below, you can add ECONOMY. 
G-B ULTRAFINE PIPE INSULATION costs no more than other insulations, 
and users report APPLICATION SAVINGS UP TO 50%! 


ONE MAN, ONE HAND —that’s all it 
takes to handle new G-B ULTRAFINE 
PIPE INSULATION. (This 6-foot section 
weighs just a shade over 4 Ibs.') No 
harm done if the workman should drop 
it —for this insulation is flexible and 
resilient, won't break or crumble. 


A “SNAP” TO APPLY — simply pull the 
single seam apart, and G-B ULTRAFINE 
PIPE INSULATION snaps itself around 
the pipe! No special tools or skills re- 
quired. With any knife, you can readily 
cut this new insulation to go around 
obstructions. 


EASY TO FINISH — simply close seam 
tightly with any standard type fastener 
— then paint .. . leave “as is”... 
or finish as desired. Thermal efficiency 
of the finished job is so superior that 
you get the same “heat saving” with 
less wall thickness! 


For samples and complete infermatien, 
write today! 


Visit our booth 1734 at the Plant Engineering and Maintenance Show 


GUSTIN-BACON MANUFACTURING CO. 


242 W. 10TH ST., KANSAS CITY, MISSOURI 
New York @ Chicago @ Philadelphia @ San Francisco @ Los Angeles 
Houston @ Tulsa @ Dallas @ Detroit @ St. Louis 
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across the supporting stand by attach 
ing to a conventional pape nipple Uhe 
same type of rod-and-nut lock ts used 
to attach the male end of the steam 
hose to the spray 

This device has been widely used tort 
many different purposes, melding 
spraying a well-directed stream ot 
steam agaist an over-heated condenset 
or vessel, and for general tire-protection 
Purposcs 

This item was contributed by J. Fb 
Brooks, General Delivery, Wood River, 


il 


Exhauster Made of Scraps 
Removes Heat and Smoke 


Honorable ‘0 0s ts welies 


mvented a levtee that 


| Mention rinsecle: Tits poodle Teothy sinfer 


and more conmbertabole 

Phe “exbhauster’ hown above removes 
both stoke and beat, Misde of discarded 
and essentially worthless material thre 
ingenious device can be easily dupleated 
ly any miterested refinery 

The starting potmt as that old 
standby--the discarded peiadlesmy clo vaen 
Iyside is a stall Cabout LOO epin) tian 
Which os rmidly mounted on welded 
supports. The tan draws the am away 
trom the welder, thus keepunge bia 
reunedimges tree ot stoke ane leat 
supportingg brackets tor the 
are so dessemed that the 
lowered of clevated te any ce 
tien, thereby onms Pane tte 
cwney with the least po 
ence with the welder’s wor 

This wea was reqoottes 
Republie Onl Ret 
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What Mr. Tubes Can Do For You 
—about stainless piping 


Because of his extensive knowledge of stainless and stainless 

applications, he can offer dependable help when you want to select 

the best grade and size to match the metal to end use THE BABCOCK & WILCOX COMPANY 
specifications. His day-to-day concern with stainless TUBULAR PRODUCTS DIVISION 

piping problems provides a vast reservoir of 11“ tetmivea7—eE_Z7 
experience on which you may draw to meet your own 

specific requirements. 


Mr. Tubes symbolizes the complete technical service 

enjoyed by users of B&W tubular products — 

available to you through B&W’s headquarters 

technical staff, helpful regional representatives, and 

B&W’s nationwide network of friendly, 

efficient distributors. TA-1801 (P) 
January, 1954—-Vrrrotecm RELINER 175 





WHAT ARE YOUR WAX-SLABBING LABOR RE- 
QUIREMENTS? Either the 4- or 10-pound GREER 
Wax Moulding Plants require only one man for the 
production of up to 15,000 pounds of wax per hour in 
10-pound cakes, or up to 2,500 pounds of wax per 
hour in %-pound cakes. 


OF COURSE YOU WANT HIGHEST PRODUCT 
QUALITY AND UNIFORMITY. Dependable control 
over the depositing, cooling, and demoulding opera- 
tions performed by the machine assure an attractive 
product readily accepted by consumers. A volumetric 
depositor of Greer design eliminates air entrapment 


and holds individual cakes to within +2 to 1% in 
weight for a given setting. 


SANITARY OPERATION. The Greer Wax Moulder 
is completely automatic thereby eliminating spillage, 
unsightly conditions and waste. 


HERE'S HOW YOU GET A BONUS IN EXTRA 
PLANT FLOOR SPACE. Because Greer Automatic 
Wax Moulding Plants require only approximately 
one-tenth the floor space taken by conventional wax- 
moulding presses, you gain a dividend of definite 
value in these days of high construction costs. 


Y-LB. MACHINE 


By the makers of Continuous Automatic Production Machinery for the Petroleum, Food and Other Process 





Sales Engineering Offices: New York, N. Y., Chicago, Ill., San Francisco, Calif. 
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"1 tay't 
wary if, 


10-LB. MACHINE 





Cut labor approximately 5 times 
Increase production 

Save valuabie floor space 

Obtain outstanding product quality 


WITH THE GREER AUTOMATIC WAX MOULDING MACHINE 


Greer Engineers are ready to work with you on applying these 
continuous- — machines to your plant facilities. Ask for 
more information . . . there's no obligation, of course. 


indesies «| W. GREER COMPANY 





Main Office and Plant: WILMINGTON, MASS. 


January, 1954—Petro.euM REFINER 
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Sun Oil 





Continued from Page 99 


solution dissolves 
and toluene frome the 
hvdrocarbons. In the second 
tower of the Udex unit the benzene and 
toluene are separated trom the glycol 
by distillation. The glyveol ts then pumped 
back to the extraction tower for reuse 

The product from the Udex unit con 
famixture of high purity benzene 
and toluene and slight traces of certam 
undesirable materials. Clay treaters are 
a final clean-up step. The 
polyvmerizes thre undesirable comstittients 
inte borling higher than cithe 
benzene or toluene Phe purthed are 
matics then pass through two more dis 
tillatien From the first nitration 
vrade benzene is recovered and from 
the second, nitration wrade toluene 

In the manufacture of xvlenes om the 
pretractionation  seetion, the bettors 
trem the toluene tower flow te 
a xslene feed preparation column. Here 
“heart ent" is taken trem 
the tower as a side stream. This side 
stream is rich in the hydrocarbons that 
will produce xylenes. Tt) contains, tor 
example, naphthenes such as cthylevele 
hexane, dimethyleyclopentane and tri- 
methyvlevelopentane 

The xvlene feed stock is) prepared 
comtinuoustly but is) stored during the 
period when the Houdriformer ts being 
charged with the benzene-toluene feed 
stock. Then the latter is) acctoulated 
while the xvlene stock ts pore 
essed 

The 
oom thre 
the benzene 


solution Phe ulyecol 
the benzene 


taninating 


con 


SISts « 


used as clay 


maternal 


columims 


benzene 


a so-called 


bemy 


Heowuedlriforniet 
to that on 


operation of the 
xvilene feed is similar 
toluene feed. The principal 
difference is a higher pressure—-around 
S00) pounds. Again over 13° Mimet) pet 
dav oot hvdrogen ts produced 

The laud) product from the catalyty 
reformer is fed to two distillation towers 
in series. The first ree 
line, the second a naphtha stream. A 
third tower separates the final 
product trom oa small amount of 
boiling aromatics produced in the 
ation 

Phe term 
loosely to cover the 
pounds: ethylbenzene, 
xvlene and paraxylene 
the principal use for the 
a solvent. Separated, 
als hold wide 
field 


overs a helt vase 


xviene 
higher 
‘oper 
has been used 
aromatic com 
meta 


“xvle the ” 
four 
orthoxsvlene, 
In combination, 
xvlenes is as 
four mater 
petrochem 


these 
mterest in the 


ical 


Sohio Awards Contracts 
For Lima, Cleveland Work 


MeKee & Company has 
contracts totaling 
and 
Oh, ane 
Standard Ohl 


Arthur G 
been 
$22 


awarded two 
million for construction 
neermye work at the Lama 
Cleveland refineries of Phe 
(Obie) 

About SPA oallion wall be 
addituenal tankave and transter 
at the 43,000-barrel-a-day Lana refiners 
SSOO,000 will wo tor the 


Ceo 


ene 


( company 
list d leo 
tacihities 


Phe remaming 
mistallation of a cat 
presser and plant, thermal vas plant, 
and revamping work on a cat poly unit 
at the Cleveland plant 


cracker was 
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Shell Chemical Starts Up Alcohol Plant— 


With its new denaturing plant near Chicago now operating, Shell Chemical Corporation has 
reduced substantiaily the time required by the compnay to service orders from points in the 
Midwest. The plant, shown above, is equipped to furnish the most generally used grades of 
specially denatured alcohols and proprietary solvents and to ship them by drum, tank truck and 
tank car in that area. The plant is an addition to the general storage and distribution facilities 


that the company has been using at Argo, Ili. 


Shell also is expanding its denaturing plant at Sewaren, N. J., and is operating a third plant 
in conjunction with its alcohol production facilities at Houston. 


Vacuum Oil Winding Up 
Coryton Building Program 


Additional facilities have been com 
pleted at the Coryton refinery of Vacuum 
OW Company, Ltd. in a wind up of a 
construction program which put the 
main plant on stream in January, 1953 
Phe plant is located on the Thames 
Estuary in’ England 

Recently completed have been the 
Thermotor continuous percolation unit, 
the first plant ofits type to be Dunilt; 
the Thermotor catalytic cracking unit; 
and permanent buildings to replace tem 
porary and workshops. Con 
pleted earlier were the atmosphere 
of the distillation unit, the thermal re 
former, the yvasoline-treating unit, the 
ethyl blending plant and the furfural unit 

Now approaching completion are the 
lubricating-oil processing units, propane 
deasphalting plant, and the MEK «de 
mstallation 
practically completed, the refin 
an estimated $33.6 millon 


oltices 
siecle 


Waning 
Now 


Corpus Christi Refining 
To Modernize Refinery 


Inland Refinery, Ine. at Tucker, m 
Anderson County, Texas, ormainally 
owned by 2) Glareld Byrd of Dallas, 
will be taken over and operated by 
Corpus Christi Refining Company 

Corpus Christi plans to mstall a 
crude oil treating unit, te repan 
modernize the equipment comprising 
the therme-cracking and polymerization 
units, and to mmprove the laboratory and 
offiee bontdin 


new 
and 


Globe Set to Start Up 
New Alkylation Plant 


The first new alkylation plant com 
pleted under the government's program 
to expand capacity tor this urgently 
needed component of aviation gasoline 
was scheduled to go oon stream last 
month at Lemont, Ph Built ly Glebe 
Ou & Retining Company, the new alky 
late plant has a capacity of 1500 barrels 
a day. Globe was the first company te 
enter inte a facilities contract with the 
vovernment im Mareh, 1952 

Feedstocks tor Globe's new plant wall 
be supplied from the company’s new 
catalyirie cracker completed about a 
age. Cost oot Globe's proyect was 
under $2 million 

Under the contract, the povernment 
option of buying alkylate at a 
negotiated price, plus allowance tor de 
preciation and profit based upon invest 
ment. Inthe event that the government 
does not take delivertes of the alkylate, 
the company bas the option of usime the 
plant for its own purposes on letting the 
LOVeTHMIET pra Poor tenatnetartg oat oan 
standby aud pay tor the depreciation 


Veal 
shighitls 


has the 


Williston Basin Close to 
Start of Initial Refinery 


Virst petrolenm retinery m North Da 
will be Williston 
Refining Corporation’s D500-bar 
installation east ot Walliston on 
the northwestern prart cob thre tate, Coun 
tis Jenrhans 


sineotneed 


tate po on stream 
Peaasin 
te | at hay 
plant supermuitendent, tias 


fenkins | ts been om eharue 


79 





Geared vertical Type V tur- 
bine driving cooling tower 
circulating pump. Horse- 
power is 294 at 4000/1760 
RPM with 150%, D&S steam, 
atmospheric exhaust. 











| pletion of the 


i K.©O 
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of construction work at the plant 
I.stimated cost of the refinery” is 
$425,000. A spur is also being built to 
the main line of the Great Northern rail- 
way. Crude oil to be processed will 
come from the East Poplar pool of 
northeastern 


Montana 
Shell Chemical Awards 
Contract for Norco Plant 


The Fluor Corporation, Ltd., has been 
awarded a contract for the engimeering, 
material procurement and construction 
of the new Norco, La, plant of Shell 
Chemical Corporation. The new plant 
will produce allyl chloride and chloro- 
hydrins. Its output will be used to in 
crease Shell Chemical’s glycerin produc 
tion by 25 million pounds per year 

Engineering work on the project: is 
to begin immediately by Fluor’s Mid 
Continent) Engineering division, Com 
plant is scheduled for 
late in 1954 

R K Walters, recently 
senior engineer in Shell Chemical’s head 
office, has been made construction su 
perintendent for the Norco project. He 
will be assisted in his work by EF. VP 
Franzen, project ecngmecr, process; and 
McDonald, project engineer, offsite 
W. A. Gabig will assist the project en 
vinecr, process, and EE. A. Lawver will 
assist the project enuzineer, offsite. C. ¢ 
Brothers has been made assistant to the 
construction supermtendent 


Union Oil to Build 


First Commercial Unifiner 


Union Oil Company of California will 
build its first commercial “Unifiner” at 


appointed 


} Oleum refinery in Contra Costa County, 


| hambra, Calif. will begin 
} on the unit 


| will construct the 


@ Murray Vertical V turbines, both geared and direct- 
connected, are being used more and more for driving vertical 


pumps of all types. 


e Murray Vertical V turbine is designed 


from top to bottom as a vertical turbine, not just a horizontal 
turbine, “upended.” The Murray Vertical is especially con- 
structed and arranged for vertical mounting. 


Murray vertical turbines can be furnished for steam pressures 
up to 600#, 750° F. TT. and back pressures as high as 100# 
and can carry most normai thrust loads imposed by vertical 


pumps. 


MURRAY 


IRON WORKS COMPANY 





BURLINGTON, IOWA | 


Builders of Steam Power Equipment for Three Quarters of a Century 


PETROLEUM 


Braun & Company, of Al 
construction 
early this year, with the 
start of operations scheduled for D¢ 
cember, 1954. The Bechtel Corporation 
auxiliary facilities, 
project 


Calif. C. F 


tankage and lines for the 

The “Unitining” catalytic refining process 
was developed by Union for the upgrading 
of low quality petroleum fractions to pro 
duce high quality products free of sulfur, 
nitrogen and unstable, compounds 

The Unifiner will process 15,750 bar 
rels a day of 1.8 percent sulfur gasoline, 
upgrading it for more processing se it 
will eventually produce 95 to 10O0-octane 
leaded gasoline 


Gulf Plans Construction 
Of Louisiana LPG Plant 


Construction of a cycling and gase 
line plant in St. Landry Parish, La., 35 
miles west of Baton Rouge, has been 
proposed by Gulf Refining Company 
7 around $10 million, the plant 
will be an associated project of Gulf, 
Humble Oil & Refining Company and 
The Texas Company. The plant. will 
he able to process up to 100 Mmef of 
gas a day 

Recoveries at the proposed plant are 
expected to be approximately 11 million 


o cost 


REFINER—lI ol. 33, No. 1 





Reduce your fuel costs and build better furnace linings 


with JM-3000 INSULATING FIRE BRICK 


HERE'S THE ONLY insulating fire brick 
that withstandsa full 3000F. It’s highly 
efficient both as an exposed refractory 
lining or as back-up insulation. And 
JM-3000 is only one of six types of 
Johns-Manville Insulating Fire Brick 
made for these applications. All pro- 
vide long-life insulation. All are light 
in weight, have low conductivity, high 
structural strength. These properties 
permit thinner furnace walls—yet you 
can achieve important fuel savings 
and increased production, because 
J-M Insulating Fire Brick assures 
quick furnace response. 

Sil-O-Cel* Insulating Brick is an- 
other outstanding J-M fuel-saver ...a 
high load-bearing brick for back-up in- 
sulation behind refractory linings. It 
comes in three types, for service through 
2500F—makes it possible to reduce the 
necessary thickness of refractory linings 
as much as one-third. 


JOHNS MANVitve 


JM 


. Johns-Manville 
First IN INSULATION 


PETROLEUM REFINER 
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J-M Hydraulic Setting Kefractories 


Johns-Manville refractories meet every 
need for castable, troweling and gunning 
applications for temperatures through 
3000F., Firecrete* is used to cast special 
shapes of all kinds. It is ready for use 
within 24 hours, has negligible shrinkage 
and high resistance to spalling. Blaze- 
crete* is used to build and repair furnace 
linings. When gunned, it adheres readily 
with a minimum of rebound loss. When 
slap-troweled, it eliminates laborious 
ramming and tamping. 


Name 
Company 


Street 


------------4 


City & Zone_____ 


Save Fuel with J-M Aggregates and Fills 


These lightweight insulations are used as 
fills to conserve heat in irregular spaces 
where other forms of insulations cannot 
be economically applied. They are also 
used as aggregates for mixing with other 
materials to form insulating refractory 
concrete. OOtegy. U!. . Fat. C00? 


Send for your free copy! This new booklet 
IN-115A gives full details about J-M insulat- 
ing materials for service through 40008. To 
find out how they can help 

cut your fuel costs, simply 

mail coupon. 


Johns- Manville, Box 60, N.Y. 16, N.Y. 
(In Canada, 199 Bay St., Voronto 1,Ont.) 


Please send me, without charge, 
copy of brochure IN-1L15A 
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10 million barrels ot 
barrels of natu 


barrels of propane, 

butane and 6.5 million 

ral vasoline annually 
Construction of the plant is scheduled 


start around the first of the year 


Imperial Lets Contracts 
For Sarnia Refinery Work 


Iwo major contracts, part of the gen 
eral expansion and modernization of the 
Sarnia, Ontario, Canada, refinery of Im 
Onl, bad. have been awarded to 
(comedian Deehtel, Ltd. The contracts are 
for the construction of a warehouse and 
plant and a mechanical shop 
tiamtenance work at. the 


ye rial 


poste king try 
te centralize 
rehiners 

Both proyects are a $6 million 


includes a 


part «ol 


construction program which 
laboratory for supervising product qual 
ity. The laboratory contract was let last 
month 

The packing plant will 


packagingg machines, two of them 


eight 
fully 


house 


stitonmiatye 


Frontier Oil Completes 
Buffalo Plant Expansion 


Frontier Oil Retmings Company at 
subsidiary of Ashland Onl & Refining 
Ashland, Ky., has completed 

dollar expansion and 
provram at oats Bulfale, 
program mveolved 
UOP Fluid cata 
unit and gas concentration 


C compapeany 
ao meultimtlion 
tremlerneziatveon 
NY 
cCobstruction of a thew 
Ivtie cracking 
plant, and revamping of existing plant 
The new eat cracker has a design 
capacity of 12,000 barrels per day. Crude 
capacity of the refinery been im 
creased to 30,000 barrels a day. In addi 
tion te substantially imereased quantities 
of liigeh-coctiane gasoline and domestn 
hurhace ents, products avathable 
trom the expanded facilities  imelhuce 
asphalt and liquefied petroleum: gas 
and Universal Onl Products 
personnel handled revamping 
facihities, and COO cick the 
and desien on the cat 


rehinery Phe 


has 


new 


renter 
€ compepeanny 
ef oeNtsting 
Doane Crm ececriiipe 
cracker and vas concentration plant 


Warren Switches Location 
For Petrochemical Plant 


petrochemreal plant planned 
Petroleum Corporation will 
Conroe, instead of 


IT hie new 
by Warren 
Toe Tounelt 
it the ormemally 
cent to the company’s terminal on the 
Houston Ship € hannel 
will start the middle of this month, with 
completion scheduled for next June 

The decision to locate the plant teal 
corporation officials said, 
fact that) Mucha Grascdinn 
liquetied petroleum 
production afforded a rere 
materids source and 


Warren has 


l eras 
announced site 


tear 
acd jaa 


Construction 


Conroe, was 
luce to the 
Company's Wises 
wlyvanta 
wen raw trem i 
facihty m 
tial miterest 

Phe petrochemical 
cated on the site of 


Company's 


which a substan 
plant will he le 
Humble Oni & Re 
preoeliuetien 
plant 
acetal 


feneenen forties 
camp east of Conreos Phi 
Pentaersvthritel 


obhvals 


“ ill 


reeareerhacture 
hivele ane ak 
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Indiana Standard Adds Research Facilities — 
New engineering and research facilities have been completed at the Sugar Creek, Mo., 
refinery of Standard Oii Company (Indiana). The new facilities are housed in a new admin- 


istrative, engineering and research building. 


Of brick construction, the building is completely air-conditioned. As may be seen above, the 
three floors of the building are arranged step-wise on a hillside near the former main office 
building of the refinery. The first two floors house research department personnel. Oil inspec- 
tion, analytical and gas laboratories are housed on the first floor. 


Shell Gets Top Write-Off 
On Puget Sound Refinery 


Shell Oil Company has been granted 
a fast tax write-off on its plan to build 
a 50,000-barrel-a-day refinery in the 
Puget Sound Washington. The 
project, to cost an estimated $57) mul 
lion, heads the latest list) of petroleum 
projects approved for fast tax write-off 
by the Office of Defense Mobilization 

The Shell) project would include a 
crude unit; catalytic cracking, reform 
ing, polymerization, LPG recovery, and 
treating units, and auxiliaries. Fast tax 
write-off was granted on $21,870,000 at 
65 percent; on $31,430,000 at 45 percent, 
and on $2,560,000 at 15) percent. No 
rate was uranted on $1,140,000) which 
the company had included in the over- 
all estimate 

Second highest grant on the list was 
on the $2,893,000 natural vasoline plant 
which He W tass, Inec., will build in 
\rkansas ( ounty, Te xas, to produce 57,- 
525 wallons a day of liquefied petroleum 
yranted write-off 
$2,653,000, and 


produets ass was 
rates of 65 percent on 
HW) percent on $240,000 
Other projects approved by ODM for 
with company, location, 
total approved, 
that certified, 


last write-oll, 
facthty mvolved, 
and percentages of 
are as tollows 

American Cyanamud 
low Island, Wo Val, tacihittes ter pre 
ducing platmnum type catalyst, $1,500, 
OOO: $1,265,000 at 65 percent and $235,000 
at M) percent 

Petco Corporation 
catalytic retormer at its Blue [shand re 
finery ter pe nbrece WH) barrels a diay 
$1,230,000: S1.211,000 at 65 percent, and 
S1O.000 at 15 percent 

Union Onl Company ot Calitornuia 
Cutbank, Mont. O00-barrel-a-day cata 
Iyvtte reformer to produce blending stock 
fie] ruts, 
and 


cost 


cost 


C connpenny Wil 


Cook Counts, Hb, 


tor high-octane vwasoline and 
$o00,000: $475,300 at 65) percent, 
$124,700 at 40 percent 

Barnhart Hydrocarbon Corporation 
Bie Lake, Texas, facilities to compress, 


desulturize and dehwvdrate resi 


purity, 


PerROLEUM 


Shell's Pernis Refinery 
Made Largest in Europe 


distil 
about 


With the completion ota new 
lation unit with a capacity oft 
65,700 barrels a day, the Pernis retinery 
near Rotterdam in the Netherlands has 
been made the largest refinery ino ku 
rope 

The refinery, operated by N. Vo de 
Bataafsehe Petroleum Maatachappij, a 
member of the Royal Dutch Shell Group 
4 companies, now has a capacity of over 
165,700 barrels a day. In addition to four 
distillation units, the installation includes 
thermal cracking and reforming, fluid 
catalytic cracking, polymerization, lu 
bricating-oil and asphalt: manufacturing 
and several petrochemical units. A new 
lubricating-oil and deasphalting plant is 
now under construction at the refinery 

Petrochemical facilities include a plant 
for the production ot synthetic deter 
vents, the manufacture of base materials 
for plastics of the polyvinyl chloride 
type, and for the preparation of epikete 
resins. Current construction will provid 
a plant for the production of a number 
of chemical solvents and a unit for the 
manutacture of the insecticides, dieldrin 
and aldrin. The has sulfur 
recovery equipment and a redtstilling 
plant for the production of special boiling 


refinery 


point gasolines 

Retore World War IL, the 
finery Was a comparatively small opera 
tion, with a capacity of only about 20,000 
barrels a day. The expansion carried out 
since the war has cost the equivalent: of 
abowt S70 miullion. 


Perutis re 


due natural gas into 20 Minet a day ot 
saleable was, $690,000 at 65 percent 
Phillips Petroleum Company — Phil 
lips, Texas, 6500-barrel-a-day catalyty 
reforming unit, related facilities 
natural gasoline plant to increase blend 
ine of aviation gasoline by 4400 barrels 
a day, $2,577,000: $1,908,000 at 65) pet 
$75,000 at 15 percent, and $594, 


"See TAX WRITEOFFS, Page 199 


and a 


cent; 
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OPERATING COSTS... 
AND PLANT LOCATION 


The ability of a company to make and maintain 
cost reduction is especially significant now that 
vigorous competition and a buyers’ market are 
back. 


Shrewd selections of plant locations that take 
advantage of new developments, available man- 
power, transportation, low-cost power and mate- 
rial handling, can well mean the difference in a 
healthy profit or a ruinous loss. 


In locating plants and facilities that provide a 
low basic operating cost, there is no substitute for 
experience. Brown & Root’s years of backlog in 
the process industries embraces location studies, 
engineering, and construction of plants in a great 
variety of endeavor. Brown & Root’s client list 
takes on the aspects of a “Who's Who” in Industry. 


If you are planning new construction or expan- 
sion, Brown & Root’s experience in fast, economi- 
cal completion can benefit you. A call from you 
will put Brown & Root’s planning experts at your 
disposal. No obligation, of course. 


A large part of Brown & Root's activity has centered 
around the process industries in the design and con- 
struction of plants for heavy chemical, petroleum, 
petro-chemicol and organic chemical fields. 


BROWN & ROOT, INC. Sigéneozs:- Conslruclors 


—CABLE ADDRESS — BROWNBILT 
HOUSTON t. TEXAS 


BROWN-BILT 


Aueciote Compenies — BROWN ENGINEERING CORP © BROWN & BOOT MARINE OPERATORS ONC. 
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Scaffolding—the old-fashioned way of reaching high 
and out-of-the-way places—is being eliminated with 
the development of the modern Schramm Sky-Worker 
which extends to a working height of 37 feet to provide 
a worker a safe, quick way to get the “overhead job” 
done easily at savings in every job. 


The Sky-Worker, being self-propelled, permits mov- 
ing from one section of the plant to another. Push the 
lever—the Sky-Worker unbends—the worker is auto- 
matically raised to the desired height! No blocking of 
exits, tracks or driveways, always on the move as the 
need arises. 


Mounted on the Schramm Pneumatractor—making 
an ideal combination—the Sky-Worker is used for 
insulation, inspection and repairing of overhead 
pipes, sandblasting, painting, boiler room repairs and 
building maintenance, plus many other uses. 


SKY-WORKER FEATURES: 


@ Loaded capacity in crow’s nest—500 Ibs. 


@ Working reach, average man—28 ft. from center 
of turret. 


@ Working height from ground, average man—37 ft. 


WRITE FOR BULLETIN SKI-53 
A COMBINATION OF TWO WELL-KNOWN PRODUCTS 


SKY-WORKER 
Designed and Built by 
TEY 
Manufacturing Co. 


MILFORD, CONN. 


Distributed by: 


————-_-« MAXWELL CORP. 


MILFORD, CONN. 


Truck Mounted 


Pneumatractor 


Designed and Built by 


SCHRAMM, INC. 


Manufacturers of Air Compressors 
Portable and Stationary 
WEST CHESTER © PENNSYLVANIA 


Pneumatractor 
equipped with 
Back Hoe and 
Front End Loader. 
lol 
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Construction Boxscore: Refineries and Other Plants .. . 


COMPANY 


EAST 


Allied Chemical 
Allied Chem. & Dye 
Atiantic Refining 


Cahfornia Oil Co 


bE. 1. du Pont de 
Nemours 

Esso “tandard 
Esso Standard 
Esso Standard 
Esso Standard 
Esso Standard 
*bsso Standard 


B. F. Goodrich 
Chemical Co 
Gulf 


Gulf Oil Corp 
Gulf 

Gulf 

Gulf 

Hercules Pov der 
Monsanto 


Pan American Re 
hong Corp 

Pennsylvania In- 
dustrial Chemical 
Corp 

Pennzoil Co 


Sinclair Refining 


Socuny- Vacuum 
Sun thl Co. 


Texas Company 


Union Carbide & 
Carbon Corp 
United Refining Co 


MID-CONTINENT 


Allied Chemical & 
Dye Corp. 
Allied Chemical & 
ye 
Amerada Pet. Corp 


*Amerwan Mineral 
Spirits Co 

Aurora Gasoline 

*Bay Refining Corp 


Phe Carter Oil Co 


Central Petroleum Co 
Cities Service Oil Co 
(Del) 


Continental Blacks, 
ne 
Continental Oil 


Cooperative Farm 
Chemicals Assn 
Deere & Company 


Dow Chemical 
Dow Chemical 
Dow Chemical 


E. I. DuPont de 
Nemours 
Globe Ou & Refg 


Grace Chemical 


Great Northern 
Great Northern Oil 
Great Northern 
Great Northern 
Gulf Oil 
Hooker Eleetro- 
Chemical Co 
Michigan Chem 
Mid-Continent 
Minnesota Mining 


January, 1954 


Plant Site 


Hopewell, Va 
Buffalo, N.Y 
Philadelphia 


Barber, NJ 


Kinston, N4 


Everett, Mass 
Everett, Mass 
Linden, NJ 
Bayonne, N.J 
Linden, NJ 


Leverett, Mase 
Calvert City, 
Philadelphia 


Philadelphia 
Philadelphia 
Philadelphia 
Philadelphia 
Gibbstown, NJ 
Springfield, 
Juss 
Yorktown, Va 


Jefferson, Pa 


Rouseville, Pa 


Marcus Hook, 
P 


a 
| Paulshoro, N.J 


Mare u 
Pa 


Hook, 


Westville, N. J 


Leaksville, NC 


Warren, Pa 


| South Point, O 


Cleveland, Ohio 


Williston, Basin, 
N.D 


Taledo, (hic 


Detroit, Mich 
Kay City, Mich 


Killings, Mont 


Coyle ,Okls 
E. Chicago, Ind 


Ponea City, 
Okla 

Ponca City, 
Okla 
Lawrence, Kans 


Pryor, Okla 
Midland, Mich 
I udington, 

teh 
Midland, Mich 
Circleville, Ohio 
Lemont, Ill 
Memphis, Tenn 
St. Paul, Minn. 
st. 
™t 
St 


meinnati, Ohio 


Montague, 


Mich. 


} St. Louis, Mich 


W. Tulsa, Okla 
Copley Twp., 
Ohio 


PETROLEUM 


Project 


LL | ns 


Syn Nitrogen 
Aromatic Fac 
Two Stage 

( rude Dist 


Revamp Thermal 
Reformer to 
Cat. Reformer 


Dacron Poly- 
ester Fiber 
Fluid Cat. Crk 
Propane Plt 
Crude Pipe Still 
Wax Pipe Still 
Hydrotining 
Asphalt Vae- 
jum Tower 
Chemical Pit 


Crude; Atoms. & 
Vacuum Unit 
Sulfur Recovery 
Gasoline Sweet 

Cat. Poly. 
Cat. Cracker 
Petrochemicals 
Poly vinyl ehlo- 
ride resin 
Refinery 


Petrochem. Pit 


Expan. Two 
Stage Distil 
Cat. Reforming 
LPG Expan 
Alkylation Kap 
Houdriformer & 
Aromatic Re 
covery Plant 
Cat. Keforming 
Alkylation Puc 
Dynel Fiber Plt 


Lab 


Synthetic 
Nitrogen 
Chemical Pit 


Natural Gaso- 
line Plt 
Alkylation Unit 
Sullutiw Aen 
Basic Ketining 
Cat Cracker 
Cat Poly Auvili- 
ary Equipment 
Fluid Coking 
Unit 
Gasoline Pit 
Topping Unit, 
Fluid Fivdeo. 
former 
Carbon Black 
Pit 


Expansion 


Ammonia Pit 
Urea Pit 

2nd Hy persorp 
tion Unit 

Bromine for 
TEI 


Ethylene Di- 

bromide 

Mylar Polyester 

Pie 

Akky lation Unit, 

Cat. Crker 

Ammonia Plt., 
rea 


Crude Topping 
Cat. Crk 

Cat. Reformer 
Cat. Poly 
Canning Pit. 
Chiorme Caustic 


Sulfurie Acid 

Cat. Reformer 

Sulfurie Acid 
ac 


Daily 
Capacity 


50,000 tons yr. 


15,000 bible 


10,700 bt hs 


118,509 bhis 
S70 bbls 
60,000 bbls 
3,500 bbls 
21.500 bbls. 
13.100 bbls 


125,000 bbls. 


40,000 bbls 
10,000 bbis 
63,000 bbls. 


25,0000 bbls 


12,000 bbls 


16,000 bhils 
900 bbls 


12,000 bts 
1,550 bhis 


| 50,000 tons yr 


1000 bitibs 
{00 bbls 


$800) bitits 

30,000 bbls. 
12,780 bhi 
140,000 ths 


None 


180 tons 
270 tons 


2 million Ihe. yr 


5,000 bhis 
10,000 bois. 


250 tons 


30,000 bbls. 
7,620 bbls 
6,000 bbla. 
680 bbls 


7,500 bbls 


REFINER 


Estimated 
Cost 


$12.5 million 
$4,940,000 


$3,000,000 


$5.000,000 


$1.1 million 


$8 million 
$1.2 million 


$25,000,000 


$1,500,000 


$14,000,000 
$1,000,000 


$*, 700,000 


$30,000,000 


$12.5 million 
$2,000,000 
$10 million 
$2,500,000 


$400,000 
$5,000,000 


2 million 
$4 million 


$2,715,175 


$7.5 million 


$433,500 
$370,000 
$10,000,000 


$4 million 


26 million 


$12 million 
$127,187 
$2,500,000 


2.1 million 


PAD Certified 
Vader Constr 


Planning 


Completed 
Announced 
Under Constr 
Completed 
Under Constr 
Announced 


Engineering 
Under Constr 


DPA Certified 
Under Constr 
Under Constr 
Under Constr 
Under Constr. 
Announced 


ODM Approve: 


Under Constr 


Under Constr 
Projected 
Completed 


Completed 
{ omple ting 


Under Constr 
Under Constr 
Planning 


Under Constr. 


Design 
Under Couste 
Planning 
Planning 
Announced 
Under Constr 
Design 
Authorized 
Under Constr 
Under Constr. 
Under Constr 
Under Conatr 
Under Constr 
"nder Constr 
Inder Constr 
inder Constr 
Inder Constr 
nder Constr 
ompleted 


otapleted 
Under Constr 


Planned 


Announced 
Completing 


Planning 
Under Constr 
Under Constr 


Probable 
Completion 


Zed Qtr, 
2nd Qtr, 


2nd Qtr, 
2m Qe, 


4th Qtr, 1954 


1954 


Spring, 


Spring, 1954 
Early, 1954 
Karly, 1954 
Sept., 1954 


Summer 1954 


July, 1954 


Summer, 1954 


4th Qtr, 1954 
4th Qtr, 1954 
1055 


Fall, 1054 
Lute 1954 
1954 
1954 
Spring, 154 
Summer, 154 
August, 1954 


Spring, 1954 


Karly, 1955 


summer, 1054 


Licensor 


Houdry & 
top 


Std. Ohl Dev. Co 


Continental 


Texace Dev, 


Casale 
Texaco Dev 


Union O 
Calif 


Phillips 


vor 


Texaco Dev, 


Engineering 


Foster Wheelor 


SO.D. 

SOD 

S.0.D., Kellogg 
5.0.D., Fluor 
S.0.D., Braun 


Fluor 

Foster Wheeler 
Gulf 

Hee htel 


Kellogg 
Kellogg 


Kellogg 


Soe-Vae 


sun 


McKee 
Kellogg 


bish 
Staff 
Foster Wheeler 
Fonter Wheeler 


Foster Whee ler 
Foster Wheeler 


Koch 
Cop 


bomte 


Wheeler 


Contracter 


Foster Wheeler 


| Bechter 


Foster Wheeler 
Kellogg 

Fluor 

Braun 

Fluor 

Foster Wheeler 
Gull 

Kellogg 


Kellogg 
Kell pa 


Kellogg 


| 
Hraun 


Soe-Vae 
sun 


Fluor 

McKee 
Kellogg 

bash 

Staff 

Foster Wheeler 
Funter Wheeler 


Foster Wheeler 
Fuster Wheeler 


Staff 
Staff 
buster Wheeler 


Ferguson 


“taff 
Kellogg 





COMPANY 


Plant Site 


Project 


Daily 
Capacity 


Estimated 
Cost 


Status 


Probable 
Completion 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Licensor 


Engineering 


Contractor 





Mimieippi Chemical 
Corp 
M igniasi pp Chemical 


Miasamppi Chemical 
M usin pp Chemical 


Minsourt Farmers 
Association 

Monsanto Chemiral 

National Distillers 
Products 

Oli Oil Company 

Chie Ol 


Pana Refining Co 
Pana Refining 
Pan-Am Southern 


The Pure Oil Ca 
Shell Chl Oo 
Shell Oil 


Shell Oil Company 
Shell Or Co ° 
Signal On 

Sinclar Refining 
Sinehair Mefinig 


Sinclar Refining 
Sinclair Hefining 


Rkelly (ul 
*Soeony-Vacuum Onl 
Co 

Soeony- Vacuum Oil 
Co 
Rocony-Vaeuum 
Rocony- Vacuum 
Roeony-Vacuum 
Standard-Indiana 
Standard (Indiana) 
Standard (Indiana) 


Standard (Indiana) 


Standard Oil of N.D 


The Standard Oil Co. 


(Ohio) 
Sterling Oil of Okla, 


ne 
Sterling Ou of Okla 


*Sun thi Co 
Sunray Ohl 
Sunray (hl 
The Texas Co 


Teaan ('« 

Warren Petroleum 

Warren Petroleum 

Warren Petroleum 

Warren Petroleum 

Williston Kamu Refin 
ing Corp 

Wood Kiver Oil 
Kefining 


SOUTHWEST 
Alhed Chemical & 
» 


ye 
Alhed Chemical & 
Dye (Solvay) 
American (yanamid 
Company 
*Ameriwan Liberty 
(hl Co 


American (il Co 

American l’etro- 
Chemical Corp 

Arkanaas-Lavnisiane 
(ias Company 

Atlantic Refining Co 

H.W. Hass & Bons, 
Ine 

Cartade & Carbon 
Chemicals 

Carbide & Carbon 
Chemicals 

Carbide & Carbon 
Chemicals 

Cities Rervice 


Cities Service Oil 
Cities Service Kefg 


Cities Service Refg 
Cities Rervice Oil Co 


Columlaan Carbon 
Co. 


1X6 


Yazoo City, 


Joplin, Mo 


Addyston Ohie 
Tuscola, Il 


Robinson, Tl 
Robinson, Il 


Pana, I 
Pana, 1 
Eh Dorado, Ark 


Heath, Ohio 
Wood Kiver, Hl 
Wood Hiver, Ill. 


Wood River, Il 
Pik City, Okla 
Tuga, N.D 
Hartford, 1 

K. Chicago, Ind 


F. Chicago, Ind 
b.. Chicago, Ind 


Velma, Okla 
Augusta, Kan 


Trenton, Mich 


FE. St. Louis, Il 
f. St. Louis, Il 
E. St. Louw, 1 
Wood Hiver, Il 
Mandan, N.D 
Whiting, tnd 


Whiting, Ind 
Grand Forks, 
N . Dakota 
Lima, Ohio 


Garfield Co., 
Okla 

Oklahoma Co., 
Okla. 

Toledo, Ohio 


Dunean, Okla 

Dunean, Okla 

Lawrenceville, 
il 


Lawrenceville 


Sunburst, Mont 
Antioch, Okla 
Lindsay, Okla 
Mayeavi'le, Okla 
Mavaville, Okla 
Williston, 

N Dak 
Calumet, Ill 


Katon Rouge, 
La 

Orange, Texas 

New Orleana, 


a 
Mt. Pleasant 
Texas 


Texas City, Tes 
Lake Charles, 


a 
Jefferson, Texas 


Atreco, Texas 
Live Oak Co., 
Texas 

Texas City, Tes 


Texas City, Tex 
Seadrift, Texas 


Lake Charles, 
La 

Pampa, Teves 

Lake Charles 


Lake Charles 
Crockett Co., 
Texas 


Reminole, Texas 


lnerease Cap. of 
Ammonta Pit 
Ammonia Vit 


Nitric Acid Pit. 


Prilled Ammon- 
rum Nitrate 
Fertilizer Pit 


Styrene Plastics 
Synthetic Am- 
moma Pit 
Houdriforming 
Cat. Cracker 
hapanson 
Cat. Poly Expan 
Alkylation Unit 
Madermazation 
Girbotol Unit 
Ultraformer 


Cat Reformer 
(ffaite Fac 
Expansion and 
Improvement 
Platforming Unit 
Cap. Increase 
Nat. Gase. Pit 
Asphalt Fac 
Karrel House 


a 
Power Pit. Addi 

Caso. Fraect 
Unit 

Kooster Station 

Cat Reforming 


Cat Poly 

Alky. Expan 
Tec 

Cat. Poly 
Ultraformer 
New Crude Ref 
Flid Hydro. 
former 


Motor (hil Exp 
Refinery 


Platformer 


| Gaso. Ext. Pit 


Caso. Eat. Pit 


Catalytic Re- 
forming “nit | 
Platforming Unit! 
Coking Unit 
Cat. Reformer | 


Alkylation Unit 


Unit | 
" 


Cat. Poly 
Nat. Giaso. I 
Nat. Giaso. I 
Nat. Ciaso. | 
Nat. Gaso. I 
Refinery 


t 
It 
"it 
it 


Crude Topping. 
Crk ; Poly 


Sulfurse Acid 
“it 
Petrochemicals 


nit 
Petrochem. Pit 
Treating Unit 


Crude Revamp 

Cat. Crker 

Polyethylene 
rit 

Increased LI'G 
Kee 

Cat. Reforming 

Nat (ias 


Acetylene Pit 


Poly. Resins 
Polyethylene & 
Ethylene Oude 
Fluid Hydro 
former 

Gasoline Expan 
Hydro Feed 
Prep 

Vacuum 

Nat. Gas 


Sulfur Recovery 
Jnit 


| 18,000 Mc 


160 tons 
1) tons 

120 tons 
400 tons 


220) tons 


30,000 tons, yr 


8,000 bbls 
15,000 bhds 


4.800 bbls 
1,500) bible 
11,600 bbls. 
7,200 bbls 
3,000 bibs 
150,000 bbls 
16,000 bbls 


170 Mmet 
200,000 gals 


20,000 bbls 


775 bbls 
15,000 bbls 


6,000 bbls 
30,000 bbls. 
27,000 bbls 


21,600 gals 
2,000-2,500 bbls. | 
| 


12,000 bbls. 


| 
} 
| 
| 


10,000 thts 
5,000 thks | 
0.000 bbls | 
13,631 bbls 


| 2,253 bbls, | 
| 


37,200 bbls 
f 


1,500 bbds 


15,000 bbks \ 
6,800/600 bbls 


$15-20 millon 
31 Mmef 


7,500 bbls 


140,000 Ibe 


| 140,000 the 


17,250 bbls 


44,450 bbls 
26,750 bbls. 


$2,000,000 
$2,500,000 
$575,000 
$100,000 


$3,500,000 


$7,000,000 


$1,800,000 
$900,000 


$2,900,000 


$42.5 million 


$600,000 
$2,700,000 


$570,000 
$1,300,000 


$260,000 


$8 million 


$7,200,000 


$1,300,000 
$4,000,000 


$454,000 


$425,000 


$1 millon 


$5 million 
$50 million 
$3,500,000 


$3 milhon 


$43 million 
$7 million 


$222,139 
$2 million 


$2 million 
$2.4 million 


Completing 
Proposed 


Engineering 
Started 
Planning 


Under Constr 


Plan 


Planned 


Under Constr 
Under Conatr. 


Planning 
Contracted 


Under Constr 
Under Constr 


Under Constr 
Under Constr 
Under Constr. 


Under Constr 


Under Constr 
Under Constr 
Design 


Design 
Under Constr 


Postponed 
Under Constr 


Under Constr 


Dengn 
Under Constr 
Under Constr 
Design 

| Under Constr 
Design 


| Design 
Planning 


Under Constr 


Planning 


| 
| Planning 


Designing 
Engineering 
Engineering 
Constr. to start 
Ist Qtr, 1954 

Conatr. to start 

| tet Qtr, 1954 
Completing 
Completing 

| Design 

| Demgn 
Design 
Completing 


Desigo 


Completing 
Under Constr. 
Under Conatz. 
Under Constr 
Under Constr 
Completing 
Planned 
Completed 


Contracted 
DPA Certified 


Completed 
Completed 
Competing 
Under Constr. 


Certified DPA 
Under Constr. 


Under Constr. 
DPA Certified 


Completing 


Late, 1954 
Early, 1954 
Middle 1954 
1954 


End 1954 


March, 1954 
May, 1954 


May, 1954 


July, 1954 


2nd Qtr., 1954 
4th Qtr., 1954 
Late 1954 


Feb., 1954 


1954 
Spring. 1954 
Summer, 1954 


Summer. 1954 
Fall, 1954 


Nov., 1954 


Mar., 1954 


Sept., 1954 
Sept., 1054 
Sept., 1954 
Late 1954 
3rd Qtr., 1954 


Karly, 1955 


Late, 1954 


July, 1954 


Spring, 1954 
Aug., 1054 
(et., 1954 
2nd Qtr., 1955 


2nd Qtr., 1955 


Spring, 1954 
1954 

March, 1954 
March, 1954 


L'Air Liquide 
L'Air Liquide 
Du Pont 


Houdry 


U.O.P. 


Standard (Ind) 


U.O.P. 


Calif. Res 


Soe-Vac. 
Calif. Res 


U.OP. 


U.O.P. 


Soc- Vac 


Soe-Vae. 


Girdler 


Chemical & 
Industrial 
Staff 


Dorr Co. 


Kellogg 


Houdry 
Staff 


Staff 
Parsons 


Standard, Lum- 


mus, Pan Am 


Fluor 
Shell 

U 0 P 
Fluor 


Pritchard 
Staff 


Craver 


Kechtel 
Badger Mig 
Soc-Vae 


Lummus 
Lummus 


Procon-Sun 


U.OP. 
Lummus 


Brown & Root 


Kellogg 


Kellogg 


| Parsons 


Girdler 


Chemical & 
Industrial 


M-C & 8S. 


Cat. Constr 
Staff 


Staff 
Parsons 


Parker 

Lummus 

Kellogg 

Fluor 

Foster Wheeler, 
Fluor & McKee 

Procon 

Fluor 

Brown & Root 

Staff, Flori Pipe 


Graver 


Bechtel 
Badger Mfg 
Soc-Vae 
Lummus 
Lummus 


Lummus 


Procon-Cataly uc 


Lummus 


Ferguson 


Brown & Root 
Kellogg 


Parsons 
Kellogg 


Kellogg 


Parsons 





. Table continued on page 189 
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" Petroleum 


refinery Service 


S41 ON COneOsion cess 
‘4 


4 


This book can help 
keep your refinery 


, “on-stream” 


SEND FOR YOUR FREE COPY 


ITH Stainless Steel playing such 

an important role in your never- 
ending fight against down time, here 
is just the information you need to 
use this valuable material most effec- 
tively. 

It’s United States Steel’s new 
book, “‘Performance of Stainless 
Steel in Petroleum Refinery Serv- 
ice.’’ Based on the actual experience 
of some of America’s largest refiner- 


UNITED STATES STEEL CORPORATION, PITTSBURGH - 


COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA. 


WITED STATES Steet Carn 


ies with Stainless Steel, it presents 
one of the most comprehensive 
studies ever made of application of 
Stainless Steel to the petroleum in- 
dustry. 

It discusses fully all types of corro- 
sion— atmospheric, wet chemical, 
elevated temperature and such forms 
of intergranular corrosion as carbide 
precipitation, attack by molten met- 
als and sulphur attack. 


AMERICAN STEEL & WIRE DIVISION, CLEVELAND 


NATIONAL TUBE DIVISION, PITTSBURGH 


UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


Mrany SEW YORK 


U-S°S STAINLESS STEEL 


SHEETS - STRIP - PLATES - BARS + BILLETS Uss PIPE - TUBES + WIRE - SPECIAL SECTIONS 


UNITED 


STATES 


STEEL 


It presents strength data on 14 of 
the grades of USS Stainless Steel 
most frequently used in high tem- 
perature service. 

And, finally, it gives you flow dia- 
grams of processes in use in major 
refineries, showing exactly where 
Stainless Steel is used. These proc- 
esses include Thermal Cracking 
Units, Lube Oil Extraction Plants, 
Pipe Stills and Fluid Catalytic 
Cracking Units. 

Your copy is ready. Use the cou- 
pon below. 





United States Steel Corporation, 
525 William Penn Place, Room 4220, 


Pittsburgh 30, Pa. 


Please send me my copy of “Perform 
ance of Stainless Steel in’ Petroleum 


Refinery Service.” 
Name 

Tith 

Company 


Address 





City State 





Pickling and Painting 


HORTON 


STEEL TANKS 


© 
provides greater mph he 


having mill scale removed. 


Corrosion Resistance 


o« \ f 
me Te 


Pickling and painting of fabricated steel 
plates by the Horton Pickling Process is avail- 
able at all four of our plants in the United States. 
It is an efficient, economical means of removing 
mill scale and improving the bond between the 

: metal and the prime coat to produce greater 

Oi tank shell late ing given water rine ltr corrosion resistance. _- 

sion in hot phosphoric acid bath. Mill scale is removed by immersing the 
fabricated plates in a hot sulphuric acid solution. 
The steel is then given a water rinse after which 
it is dipped into a phosphoric acid bath to which 
iron has been added, Here a film of iron phos- 
phate is deposited on the surface of the metal. 
While the steel is still warmer than the surround- 
ing air, a coat of special priming paint is applied 
to those areas which will receive subsequent coats 
of field paint. 

After the hot phosphoric acid bath and while The Horton Pickling Process provides a 

peer pa gh nay Ne ee clean, dry surface for the application of the 
prime coat. It also provides some protection for 
the unpainted surfaces during shipping and 
erection. 

When you order Horton steel plate struc- 
tures, specify the Horton Pickling Process. To 
take advantage of this time and money saving 
service, write our nearest office. We will be 
happy to provide further information, estimates 
or quotations, 


The finished plate awaiting shipment. The surface 
of the metal is protected from corrosion. 


CHICAGO BRIDCE « IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO, SALT LAKE CITY and GREENVILLE, PENNSYLVANIA 
Atlanta 3 2146 Healey Building Detroit 26 1520 Lafayette Building Pittsburgh 19 3237 Alcoa Building 
Birmingham | 1548 North Fiftieth Street Houston 2 2126 C & | Life Building Salt Lake City 4 531 West 17th South Street 
Boston ~ 1030—201 Devonshire Street Los Angeles 17 | 1534 General Petroleum Building San Francisco 4 1551—200 Bush Street 
Chicago 2463 McCormick Building New York 6 3302—165 Broadway Building Seattle | 1331 Henry Building 
Slenene. 15 2234 Midland Building Philadelphia 3 1608—1700 Walnut Street Building Tulsa 3 1626 Hunt Building 


REPRESENTATIVES AND LICENSEES 
Ateliers et Chantiers de la Seine Maritime, Paris, France Horton Steel Works Limited Fort Erie, Ontario, Canada 
Compagnia Tecnia Industrie Petroli, Rome, Italy Motherwell Bridge & Engineering Company, Motherwell, Scotland 
Constructions Metalliques de Provence, Arles-sur-Rhone, France Whessoe, Limited, Darlington, England 
Chicago Bridge & tron Company, Ltd., Apartado 1348, Caracas, Venezuela Comprimo N. V., 21, Amstel, Amsterdam (C) Netherlands 
Sociedade Chibridge de Construcoes Ltdo., Av. General Justo, 275, Grupo 406, Rio de Janeiro, Brazil 
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COMPANY 


REFINERY 


= = 


Plant Site 


Project 


AND OTHER PLANT CONSTRUCTION—Continued 


Probable 
Completion 


Estimated | 
Cost | Status 


Daily 


Capacity Engineering 


Licensor 


Contractor 





Consolidated Chem 
eal Industries. Inc 

Continental Oil 
Company 

Cosden Petroleum 

Crown Central Pet 

Crown Central 

Crown Central Pet 
Company 

*Danaho Refining Co 


Delta Chemical Co 
Dow Chemical Co 


Dow Chemical 
Dow Chemical 
Dow Chemical 
Dow Chemical Co 
Du Pont 
*Kastern States 
Petroleum Co 
Eastern States Pet. 
Eastern States Pet 
Eastman Kodak Co 


Esso Standard 
Esso Standard 


D. D. Feldman Co 


Gulf Oil 


Heyden Chemical & 
Monsanto Chemical 
Humble O&R Co 


Humble O&R Co 


Humble O&R Co 
Humble O&ht (+ 
Humble & Consol 
idated Chemical 
Industries. Ine 
Ingram Products 


Jerging Oil Co. of 


exas 
Kerr-McGee Oil 
Kolker Chemical 
Works, Inc. 
Lion Oil Co 
Magnolia Petroieum 


McMurrey Refining 
McMurrey Refg. Co.. 
MeMurrey Refining 


Monsanto 
Monsanto Chemical 


Natural Gasoline Co 


Onyx Refining Co 
Pan American Kef 
Petrolite Corp 
Petrolite 

Phillips Chemical 


Phillips Chemical 


Phillips Chemical Co 
Phillips Chem. Co 
Philips Chem 


Phillips Pet. Co 


Pontiac Refining 
Premier Petroleum 
Premier Petroleum 
Premier Pet. Co 
Pure Oil 

Pure tn 

Pure Oil 

Pure Oil 

Pure Oil 


*Shell Chemical Corp. 


*Shell Chemical Cory 


Shell Oil Co 
Shell Oil, 
Shell Oil 


*signal Oil & Gas Co 
Southern Production 
c 


0 
Spencer Chemical 


January, 1954 


Baytown, Texas 


Lake Charles, 

a 
Big Spring, Tex 
Houston, Texas 
Houston 
Pasadena, Texas 


Pettus, Texas 


Buras, La 
Freeport, Texas 


Texas City, Tex 
Freeport, Texas 
Freeport, Texas | 
Freeport, Texas 
Keaumont, Tex. ' 
Houston, Texas 


| 
Houston, Texas | 
Houston, Texas | 
Longview, Tex 


Baton Rouge 
Baton Rouge,la 


Lake Arthur, La 


Pt. Arthur, Tex 


Texas City, Tex 
Baytown, Texas 
Baytown, Texas 


Baytown, Texas 
Baytown, Texas 
Baytown, Texas 


Mereaux, La 
Dewitt, Texas 
Moore Co., Tex 
Houston 


Luling, La 
Beaumont, Tex 


Tyler, Texas 
Tyler, Texas 
Tyler, Texas 


Texas City, Tex 
Texas City, Tex 


Hawkins, Texas 


Abilene, Texas 
Texas City, Tex 
Sweeny, Texas 
Destrehan, La 
Houston, Texas 


Houston, Texas 


Barger, Texas 
Houston, Texas 
Etter, Texas 


Sweeny, Texas 


Corpus Christi 
Ft. Worth, Tex 
Ft. Worth, Tex 
Longview, Tex. 
Smiths Bluff 
Smiths Bluff 
Smiths Bluff 
Smiths Bluff 
Smiths Blaff, 
Texas 
Houston 


Norco, La 


Deer Park, Tex 
Norco, La. 


Houston, Texas 


Fox, Okla 

Pledger Field, 
Texas 

Orange, Texas 


PETROLEUM 


Acid Unit 


Nat. Gase. Pit 
Expansion 
Avia.-Giaso. Fav! 
Crude Topping 
Cat Cracke t 
Addition to Ref 


TCC Cat Crack- 
er w Reform 
Cat Poly 
Crude Expansion 
Gas Conc 
‘io 
P 
! 


t 
Ethylene Dibro 
mide 
Research Fac 
Styrene Plastics 
Benzene Addi 
Ethyl-Dow Pit 
Methionine Pit 
Coking Plant 


Ethylene Mfg. 
Rehab. Alky Pit 
Polyethylene Pit 


Fuel Products 
[xpansien 

Pressed Oil 
Dist. Unit 

Petrochem. Pit 


Exp. Ethylene 
rae 
Methanol Pit. 


Cat. Light Ends 
Recov. Unit 
Propane Deas- 
phalting Unit 

Cat. Poly 
Pipe Still (crude 
Sullurie Acid 


Refinery Mod- 
ernization 
Comp. Stripper 
Ph 


Natural Gaso 
Lindane 


Chemical Pits 
Therm. Cat 
Reforming 
HF Alkylation 
Pet. Refining 
Platforming 
Tit 
Vinyl Chloride 


Polyethylene 
lt 
Pit. Expan. 


Expansion 
Ultraforming 
Pet. Ref 
Pet. Ref 
Ammonia Plt 


Add to Am- 
monium Sulfate 
Pit 

Carbon Black 
Phosphate 
nerease Cap. of 
Nitrie Acid i 
UOP Platformer 


Av-Gas Expan. 
Refinery Expan. 
Cat. Crker 
Cat. Poly. Plt. 
Basic Refining 
Cat. Poly 
Expan. Alkyl 
Orthoflow Crk 
Feed Prep-Vac 
lash 
Ethylene Plant 
Alteration 
Glycerine Plant 
Extension 
Chlorohydrina 
for Glyeerme & 
Epon Resins 
Pet. Ref 


Expansion 


Av-Gas Com- 
ponents 

Nat. Gaso. Pit 

Gaso. Absoprtion 
"1 


Polyethy lene 
Pit 


600 tons Under Constr 


90 Mmef $1,500,000 Under Constr Spring 1954 Hudson 


Under Constr June, 1954 U.OP., Treco 


Design 


DPA Certified 


2,650 bbls 
2,350 bbis 
2,400 bbis 


$2,920,000 
$265,000 
$545,863 
Under Constr Nov, 1954 


$,500 bbls 2,600,000 


265 bbls 
7,500 bbls 


Planned 
DPA Certified 


70 tons 
$8.5 million 


Completing 
Under Constr. 
Certified DPA 
Completing 
Planning 
Projected 


$2.6 million 
$1.6 millon 
| $1.2 million 


Braun 


Staff 
$4,000,000 
13,000 bbls $1,000,000 
Projected 
Completing 
Projected 


$4 million 


2,600 bbls $2,500,000 


20,000,000 Ibs 
3rd Qte., 1954 
2nd Qtr., 1954 


yr. 
60,000 bbis. Under Constr 
Ref Eng 
: , Parsons 


5,540 bbls. Announced 


$543,000 Apphed for certi 
fieate of neses- 


sity 
Out for Bids 


1,600 bbls. $8,000,000 Projected Jan., 1955 


37 Mmef Fluor 
19,400 bis. 
28,000 bbls 


$4.5 million Completing 


$6,100,000 Under Constr May, 1954 Kellogg 


Hydrocarbon 
Foster Wheeler 


July, 1954 
July, 1954 
(ret., 1954 


Under Constr 
Under Constr 
Under Constr 


4500 bbls 
75,000 bbls. 


, $5,400,000 
$6,500,000 


8,000 bbls $2,500,000 Under Constr March, 1054 Procon 


Authorized 


Dresser, Staff 


55 Mmef $450,000 


$1 million 


Completing 
Planning 

$31 million Chemico 
$10 million 


1,280 tons 
17,000 bbls 


Completing 
Under Constr 
1,400 bbls Completing 
DPA Certified 
Completing 


$70,000 
5,000 bbls. 


Announced 
Under Constr 


$7.3 million 
616,000,000 Ibe 
yr. 
10 Mmef Completing Gas Pit. Constr 
Planned 
Under Constr 
DPA Certified 
DPA Certified 
Completing 


+500 bbls 
21,200 bbls 
25,899 
$60,000 
450 tons Chemico 


250 tons ompleting Phillips Chem 


Phillipe 


ompleting 
Rust 
Ca&l 


‘ompleting 
‘ompleting 


36,000 Ibs ( 
405 tons 

135 tons ( 
Constr. to be- Late 1954 Procon 
gin 1954 
PAD Certified 
DPA Certihed 
Under Constr 
Under Conate. 
$10.8 million Completed 
‘ompleted 
‘ompleted 
ompleted 
ompleted 


16,000 bbls 


$2 million 
$3.6 million 


2,800 bbs March, 1954 


Kellogg 
Kellogg 
Kellogg 
Kellogg 


1,900 bbls $390,000 
15,000 bbls. 
20,000 bbls. 


‘ompleting Fluor 


nder Constr 3rd Qtr, 1954 Pioneer 


Under Constr 4th Qtr., 1954 bluor 


DPA Certified 
Under Constr 


$300,000 


$25,000 bpd $41 million 3rd Qtr., 1954 


$1 million Certified DPA 


Design 1954 Staff 


Completing 


100,000 gals 


100 Mmef $5,500,000 


Staff, Hedrick 
Bigineering 


LCT. of Eng 
land 


45,000,000 Ibe Cader Constr Spring, 1955 


yr 


$15,000,000 


REFINER 


S.0.D., Kellogg, 


Hudson 


Freee 


, Southwestern 


Braun 


Tellepaen 


Brown & Root 


Kellogg, Ret Eng 


Parsons 


Fluor 
Kellogg 


Hydrocarbon 
Foster Wheeler 


Procon 


Dresser 


Lummus 
Lummus 


Procon 


Gas Pit. Conate. 


Hydrocarbon 
Constr 
Rust 


Kowman-Chase 
Rust 
Ch. Pro 


Procon 


Ref. Eng 


Kellogg 
Kellogg 
Kellogg 
Kellogg 


blac 
Pioneer 


b huor 


Pritchard, 
Foster Wheeler, 
McKee 


Staff 
Stearns- Koger 


Quaker Valley 
Constr 





COMPANY 


Plant Site 


Daily 
Capacity 


Estimated 
Cost 


States 


Probable 
Completion 


REFINERY AND OTHER PLANT CONSTRUCTION—Continued 


Licenser 


Contracter 





Btanolind 046 

Stanolad 04G 

*Stanolind Oil & Gas 
Co 


Ruoray (hl Co. 
*Sunray (hil 


Suntide Ref. Co 
Suntide Refining 


Texas Eastman (Co 
Texas Eastman 
The Texas ('o 


The Texas ( 


The Texas ( 


The Texas ( 
The Texas ( 


*Thiochemicals, Ine 


United Carbon Co 
* Warren Petroleum 
Corp 


Wiekett Refining 


ROCKY MOUNTAIN 

Allied Chemical & 
Dye Corp 

Atlantic Kefining Co 

“Carter Chi Co 


Continental Sulphur 
& Phosphate Corp 
General Pet. Corp 


Husky Oil 
Unental Kefining Co 


Phillipe Chem 
Phillipe Petroleum 
Philhpe Petroleum 


Phillips Petroleum Co. 
Proven Oil & Refining 


Skelly (hi Co 
Socony-Vacuum Oil 


to 
Btandard Oil (Ind.) 
Sullivan Mining Co. 


Sure-Seal Corp 
Utah Chemical Co. 


Utah Ohl Ref 
Warren Pet. Corp 
Warren Petroleum 
Weatern States Kelg 


WEST COAST 
Amoniaco Corp 
Carbide & Carbon 

Chemicals Company 
Douglas Oil Co 


Eureka Refining 
Filtrol Corp 


General Petroleum 
General Tet. Corp 
General Petroleum. 
Hancock Ohl Co 
Mohawk Petroleum 
Monsanto Chemical 
Company 
Pacific Oil & Refining 


Co. 
Richfield Oil 


Pettus, Texas 
Oakville, Texas 
Midland Farms 
bield, Andrews 
County, Texas 
Rnyder, Texas 
Sarepta, La 


Corpus Christi 

Corpus Christi, 
elas 

Longview, Texas 


Longview, Tex. 
Port Arthur, 


exas 
Amarillo, Texas 


bl Paso, Texas 


Paradu, La 
Port Arthur, 
Texas 


Pt. Arthur, Tex 
Shamrock Texas 
Conroe, Texas 


Wickett, Texas 


La Platte, Nebe 


Lovington, N.M 
Hillings, Mont 


Thermopolia, 
Wyoming 
Worland, Wyo. 


Cady, Wyo. 
Denver, Colo 


Eunice, N.M 
Lea City, N.M 
Cireat Falls, 
Montana 
Woods Cross, 
Utah 
Florence, Ariz 


Eunice, N.M 
Manderson, 

yo 
(Casper, Wyo 
Kellogg, Idaho 


Salt Lake City 

Sanpete Valley, 
Utah 

Salt Lake City 

Monument,N.M 

leaCo,N™M 

Salt Lake City 


lirea, Calif 
Torrance, Calif 


Bakersfield, Calif 
Calif 

Long Keach, Cal 
Vernon, Calif 


Torrance, Calif 
Ferndale. Wash 
Torrance, Calif 
Long Keach, 
Calf 
Bakersfield, 
Cah 
Avon, Calif 
Puget Sound, 


as 
Watson, Calif 


Sales Gas Fae, 

Gas Injection 
Compression 
Gasoline Plant 


Gaso. Pit. Ext 

Cycling & Gaso- 
line Plant 

Crude Oil Ref. 

Increase Alky- 
lation Fac 

.- Hard Wax 
"it 


Petrochemicals 


Catalytic Re- 


ormer 
Expan. & Mod. 
Cat. Cracker 
Atmos. (rude 
Pipe Still, De- 
layed Coker, 
Alky. Unit, 
Cat. Poly., 
Treating & 
LPG Handling 


Fac 
Eapan. & Mod 
Atmos, (rude 
Pipe Stull, Cat 
Cracker, De- 
layed Coker, 
Cat. Poly., 
Treating & 
LPG Handling 
‘ac 


Gaso. Pit 
Addition Crack- 
ed Naphtha 
Stabilization 


ac 

Methyl Merrap- 

tan Syathess 
Carbor Black 
Pentaerythritol, 

Acetaldehyde & 

Alcohols Plant 
Thermal Crker 


Fertihzer 


Natural (ia 
Fluid Cat Crack 
er Eapansion 
Sulfur Egtrac- 
thon 
Gasoline Ext. & 
Sulfur Recov 
Vacuum Unit 
Perco Cyclover 
sion Unit 
Sulfur Eatrac 
Natural Gasoline 
Refining 


Expansion 
Refinery 


Pit. Expansion 
Nat Gas Pit 


Alkylation Unit 
Sulfuric Acid Pit 


Was Refinery 
Ammonia Pit 


Expansion 
Expansion 

Nat Giaso Pit 
Topping; Crker 


Ammonia Pit 


| 
Polyethylene Pit. 


Cat. Reforming 
Unit 

Cat. Crher 
Ammonium Sul 


ate 
Therm. Cat, 
Keform 
Refinery 
Depropanizer 
Cat. Crker. & 
Facilities 
Cat. Keformer 


Phenol 
Refinery 
Expangon, Cat 


Cracker 
Aromatics 


12.5 Mmef 
25 Mmnef 
10 Mmef. 


12 Mmef 


30,000 bbls 
50,000 bbls 


20,000 bbls. 
Propane 
20,000 bbls 


17,500 bbls. 


15,400 bbls 


115 Mmef 
25,000 bbis. 


64,500 Ibe 


2,000 bbls 


25 Mmef 
15,000 bbls. 


SO Tons Yr 
8 Mmef 


6,000 bbbe. 
1,500 bbis. 


100 tons 


15,000 bbis. 
120 Mmnef 


575 bbls 
300 tons 


278 tons 


123 Mumef. 
22 Mmef 
3,000 2,200 bbls 


60 million Ibe./ 
yr 
2.500 bbls 


6,000 bbls 
150 tons 


19,000 bbis 
35,000 bbls. 
4,200 bbls 


2.000 bbls 


10,000 bbls. 
20,000 bids. 


$1,500,000 
$1,300,000 


$15 million 
$11,400,000 


$7,000,000 
$5.7 million 
$1,300,000 


$20,500,000 


$500,000 
| 
| $! 5 million 


$4 million 


$1.5 million 
$27,150 
$3 million 


$18.3 millon 


$15,000,000 


2,000,000 
$18,800,000 


$1 millon 


$1.1 million 


$13,000,000 
$36 million 
$500,000 


$2.2 million 
$5,000,000 


$9 million 
$35 millon 
$350,000 
$3,500,000 


$43 million 


Engineering 
Under Constr. 
Considered 


Under Constr. 
Under Conate. 


Completed 
ODM Approved 


Under Constr 
Partial Oper. 
Under Constr 


Under Constr 


Under Conate. 


Completing 
Completing 


Under Constr 


Under Constr. 
Under Const 


| Under Conste. 


Under Constr. 


Projected 
Under Constr 


Under Constr 
Under Constr 


Completed 
Under Constr. 


Contracted 
PAD Certified 
Certified DPA 
Projected 
Under Constr 


Under Constr 
Projected 


Design 
Under Constr. 


Under Conatr 
Planned 


ompleted 


om pleting 
nder Constr 


‘nder Constr 
Tader Constr. 


uder Constr 


‘ompleting 
Under Constr 
Under Constr. 
Engineering 
Engineering 
Under Constr 
Completing 
Projected 


Under Constr. 


Ist .. 1954 
2nd , 1954 
June, 1954 


2nd Qtr., 1954 
2nd Qtr., 1954 


2nd Qtr., 1954 
End, 1954 


End, 1954 


Karly 1054 


June, 1954 


May, 1954 


Late 1054 


1955 
Spring, 1054 


Mid 1954 
June, 1954 


Summer, 1954 
End, 1954 


Mar, 1954 


Fall, 1954 


August, 1954 
Fall, 1954 
Dec., 1954 


Lummus 


American Sulfur 
& Refining 


Atlantic 


U.O.P. & Others 
Kellogg, U.O.P. | 


Foster Wheeler, 
UOP. 


Ref. Eng. 
Anderson-Haird 
Fluor 

Born Engr 


Lummus 


Procon & 
Others 

Kellogg & 
Others 


Foster Wheeler 
& (thers 


} 
| O.L. Olsen 


| The Texas Co. 


Pringle, Dukler 
& Crump 


Girdler 


Maff 


Fluor 


Koch 


Ebasco and 
Lummus 
Skelly 


Graver 
Stearns-Rodger, 
Leonard Constr 


Staff 
Staf 
Fluor 


Braun 


J. H. Pomeroy 
Soe-Vac., Bechtel 


Kechtel 
R&A 


Caruth- Dishman 
& Others 


Catalytic Conate. 


Braun 


Chemico 


Staff 


J. E. Carlson 


Craver 
Stearns-Rodger 

Leonard Constr 
Cat. Conste 
CB4l 


Dresser 
Fluor 


Braun 


Parsons 


Bechtel 
Rechte! 
E&a 

Parsons 


United Engrs. 
& Constructors 


® Table continued on page 193 
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Lowest Cost 


PER INSTALLED LINEAR FOOT OF ANY 


HOT UNDERGROUND 


PIPE INS 





ZONE 1 First line of 
defense against heat loss 
corrosion and morsture: a 
dense semi-plastic core of 


GILSULATE fused on by the 
pype s own heot 





ZONE 2 — Second line of 
defense against heat loss 
and water: a sintered zone 


of GILSULATE particles 


AW ZG ANNA If 
y a Vice 
=Y 


4, 


Yj, 
Up 


i 


\ 


ZONE 3 — A zone of un 
fused GILSULATE provid 
ing a final margin of ther 
mal insulation with a high 


load carrying capacity 








Compare your present insulation meth- 
ods with Gilsulation: 


1. Pour Gilsulate granules out of the 
bag onto the pipe; tamp it down. 


2. Backfill: the job is insulated! 


Gilsulate—nature’s own insulation—is a 
unique, solidified hydrocarbon that vir- 
tually installs itself. Normal pipe-heat 
(up to 520 F) does the rest—fuses the 
Gilsulate to the pipe in hours, forming a 
massive circular solidified sheath. 


Gilsulate costs less installed per linear 
foot than any other underground pipe in- 
sulation...it’s easiest to use...and has 
been tested in scores of the country’s larg- 
est and most important installations. 


G i LS U LATE . the triple-zone insulation that fuses itself 


into lifetime protection for hot underground pipes. Water-proof, 
corrosion-proof, root-proof, acid/alkali-proof. 


Some additional Gilsulate advantages: 
e 3 grades available—220 to 520° F 
e needs no sleeves or mechanical 
sheaths 
e@ requires no mixing or special han- 
dling 
e can’t be punctured — leave rocks in 
backfill 
e pipe expands and contracts within 
Gilsulate structure 
e proved in actual use in hundreds of 
new construction and replacement 
installations 
Send coupon for descriptive literature. 


AMERICAN GILSONITE COMPANY 
SALT LAKE CITY, UTAH 
Affiliate of Barber Oil Corp. & Standard Oil Co. of California 


ULATION 


7; 150° 


SOIL TEMPERATURE 


No skills necessary—simply pour 
Gilsulate out of 100 pound bags, 
tamp and backfill. Can be used 
under any and all conditions—no 
matter how many pipes, what- 
ever the space. 


i American Gilsonite Company 


NAME 


TITLE 


134 West Broadway, Salt Lake City 1, Utah 
or 1145 East Jersey Street, Elizabeth 4, N. J 


Please send me descriptive literature on Gilsulate. 


THE TRIPLE-ZONE INSULATION 
For LIFETIME PROTECTION 
Or Hot UNDERGROUND PIPEs. 


COMPANY 


ADDRESS 





Here’s how a Bavelamn® 


can cut your Lifting and 
Trenching Jobs in ’54! 


at % 


a 


A Schield Bantam is the most profitable answer to your problems! 


Give your operating budget a break! 
Your Bantam, Crawler or truck- 
mounted, has no seasonal slow-ups . . . 
goes anywhere to do a wide variety 
of lifting and digging jobs . . . then 
handles these jobs faster . . . at less 
cost. 


Here's What You Get! 


When you invest in a Bantam, you get 
rugged, simple design. It's a machine 
that averages less than $100 a year 
for parts and maintenance (truck 
mounted). It's a low cost machine with 
these features normally found ONLY 
on larger, more expensive rigs: 10,000 
Ib. (Crawler) or 12,000 Ib. (Truck 
Mounted) lifting capacities; Full circle 
swing for tight quarter operation; 


Standard equipped with Power Boom 
Hoist; An all-purpose rig that will dig 
100’ of 5’ ditch per hour (with a 
maximum digging depth of 16’): Quick 
to reach, fast acting, easy-to-maintain 
mechanical controls; Complete versa- 
tility with 9 fast-change front-end at- 
tachments allowing quick adaptation 
to jobs needing a back hoe, crane, 
clamshell, backfiller, dragline, shovel, 
magnet, grapple or pile driver. ONE 
Bantam does all these jobs . . . saving 
your equipment budget. 


NOW is the time to see these rigs 
ON YOUR JOBS! A free demonstra- 
tion is yours for the asking . . . without 
obligation. See for yourself how the 
Bantam can do your jobs cheaper .. . 
faster. Write today! 





WORLD'S LARGEST 


PRODUCERS OF 


TRUCK-CRANES AND 


Mw Fitch Voile Barilam 


does all kinds of lifting jobs. 
Versatile Bantam moves from siding 
to siding at truck speeds, keeping 
crew tie-ups to a minimum . . . works 
in all kinds of weather with ease. 
Eliminates extra men and machines 


on scattered jobs. 


Crawler Zann . . Stays on 


the job in all kinds of weather 
. is ideal for trenching or repair 
where poor underfoot conditions call 
for low ground bearing pressures. 
(As low as 2% psi with 32” pads) 


DOES ALL THESE JOBS. 
FASTER... . CHEAPER! 


% Unloading pipe at 
scattered sidings. 


& Reloading pipe for haul to 
spread. 

& Digging bell holes. 

% Excavating for leak repairs. 

& Spotting fittings accurately. 

%& Cleaning out sides. 


SB-TMCR-1 


BZ, SCHIELD 


COMPANY « 285 PARK ST, WAVERLY, (OWA. USA 


EXCAVATORS 
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COMPANY 


Plant Site 


REFINERY AND OTHER PLANT 


Project 


Daily 
Capacity 


Estimated 
Cost 


CONSTRUCTION—Continued 


Status 


Probable 
Completion 


Licensor 


Engineering 





Richfield Oil 


Rothschild Oil... ... 


*Shell Chemical Corp 


Shell Oil Co. 
Shell Oil 


Shell Oil 
Signal Oil & Gas 
Standard (Calif.) 


Standard (Calif.) 


Standard (Calif) 


Stautfer Chemical. . 
Stauffer Chemical 
Union Oil (Calif.).. 


Union Oil (Calif.) 


Union Oil (Calif.) 


FOREIGN 
Canada 


British American 
Ou Company 


Camptell Absorption 


Plant, Ltd 
Canadian Chemical 
Company 


Canadian Industries, 
Ltd 


Canadian Industries, 


tc 


te 


Canada Southern Oils 


Consumer's Co-Op. 
Ref. 


*Hi-Way Refineries 
Ltd 


Hooker Chemicals, 
Ltd 


UU 
Imperial Chemical 


Industries of Canada 


Imperial il 


Imperial Oi! 


Imperial Oil 
Imperial Oil, Ltd 


Imperial Oil, Ltd 


Kendall Ref. of 
Canada 


Leduc Southern Ab- 
sorption, Ltd. 
iapeee of Canada, 


*McColl Frontenac 
Oil Co 

Midland Pet. & 
Pacific Pet. 

Meneante Canada, 


North Star Oil, Ltd 


Panther Oil & Grease 
Mfg. Co. of Canada, 


Ltd 


Royalite Oil Co 
Shell Oil Co. of 
Canada, Ltd 
Shell Oil Co. of 
Canada 


= 


“Canadian Petrofina 
I 


Loe Angeles 
Santa Fe 
Springs, Calif 
Martinez, Calif 


Wilmington, 
Calif 
Anacortes, Wash 


Martinez, Calif 
Los Angeles, 
Calif 
Richmond, Calif 


Richmond, Calif 
El Segundo, 
Cali 

El Segundo, Cal 


Compton, Calif. 
Richmond, Calif. 
Willbridge, Ore 


Santa Maria, 
Cah 
Cut Bank, Mont 


Clarkson, 
Ontario 


Alberta, Canada 


Edmonton Area, 
Alberta 
Edmonton, Alta 


Maitland, 
Ontario 
Montreal, Que 


bec, Canada 


Saskatchewan 
Regina, 


Saskatchewan 


Sask atoon, 
Canada 


N. Vancouver, 
im, Gs 
Milhaven, Ont 


Sarnia, Ontario 


Edmonton, 
Alberta 
Regina, Sask. 
Montreal, 
Quebec 


Winnipeg, 


Manitoba 
Toronto, Canada 


Edmonton, 
Canada 
Niagara Falls, 
Ontario 
Edmonton, 
Alberta 
Stettler, Alta. 


Ville La Salle, 
Canada 

St. Boniface, 
Manitoba 
Leaside, Ontario 


Kamloops, B.C 
Vancouver, B.C 


Okotoks, Canada 


Ref. Expan 
Cat. Cracker 


Tertiary Butyl 
Benzme Acid 
Mfg 
Distillation 
over 
Refinery 


Platform. Unit 
Butanes-Iso- 
butane 

SyntheticPhenol 


Cat. Reformer 
Cat. Reformer 


Cat Cracker 
Offsite Fix 
Alkylation 
Residuum 
Stripper 
Sulfuric Acid 
Sulfuric Acid 
Lub. Oil Blend- 
ing Plt 
Coking Pit 


Cat. Reform 


Ref. Additions & 
Fid. Cat. Crker. 


Natural Gaso 
Pit 

Petro Chemical 
"lt 

Polythene Pit 

Petrochem. Plt 


Refinery, Houdri- 
ow Cat 
Cracker, Cat 
Poly Dist 
Unit., Vacuum 
Dist. Cat. Re 
former, Aunili- 
ary, Far, 
drodesulturiza 
thon 
Refinery 


Mod. & Expan. 
Cat. Crker, 
Poly Gas & 
Vac. Units 
Catalytic (Fluid) 
Vishreaking 
Catalytic (De- 
sulfurization) 
Catalytic ( Poly- 
merization) 
Gas Concentra- 
ton 
Chemicals 


Terylene Fibre 


Quality Control 
ab. Packag- 
ing & Shipping 
Plt and Mech 
Shops 
Lube Oil Plt 


Mod & Expan 
25°) Cap. In- 
crease 
Cat. Poly. Pit 


Lub. Oi! Com- 
pounding, pack- 
aging & Distrit) 
Pit 

Gas Absorption 
Pit 


Lube Oil Addi 


Capacity In- 
crease to 
Crude Refinery 


Petroleum Addi 
Pit 


Modernization, 
Cat. Cracker 
Mfg. Cold Pro- 
cess Liquid 
Roof Coating 
Mfg. Grease 
Blending Oils 
Refinery 
Refinery Expan 


Sulfur Ext. Pit. 


20,000 bbls 
6,000 bbls 


50,000 bbls. 
50,000 bis 


4,500 bbls 


35 miln. Ibs./yr. 


20,000 bbl 
20,000 bbl 


36,000 bbls 


52,000 bbls 


600 bhis 


8,300 bbls 


20,000 bbls 


10-20,000 bbls. 
11,000 bbls. 


2,000 bhis 
3,800 bbls 
1,400 bhis 


11,000,000 Ibe. / 


2,000 bbls. 


42,500 bbls. 
112,000 bbis 


250 bbls. 


11,000 Ihe 


4,00) bbls 


4,000 bbls. 
4,500 gals 


10,000 Ihe. 
2,000 gals. 
5,600 bbls, 
+15,000 bbls 
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$40 million 
$2 million 


$7 million 
$75,000,000 


$1,700,000 
$500,000 


$4 million 


$20,000,000 


$57,070 
283,500 
$450,000 


$8 million 


$5 million 


$13,500,000 


$20,000,000 


$7,000,000. 
$10,000,000 

$5,500,000 

$5,000,000 


$3,000,000 


20,000,000 


$6,000,000 


$10,000,000 


$7 million 
$10,000,000 


$750,000 


$20,000,000 


$4,000,000 


$2 million 


$400,000 


$5-6,000,000 


$10 million 


Under Constr. 


Completing 


Completing 
Constr. to start 
Mid 1054 
Under Constr 
Completed 
Planti “4 
Under Constr 
Under Couste 
Under Conste 
Under Constr 
Engineering 
Engineering 
Projected 


Engineering 


Under Costr 


Planned 

Completed 
Completed 
Completed 


Projected 


Under Constr. 


Completed 
Completed 
Completed 


Completing 


Projected 
Under Constr 


Planned 


Planned 
Planned 
Under Constr 
Planned 
Planned 


Considering 


Permit Granted 
Completing 
Planned 
Under Constr 
Completing 
Engineering 
Projected 
Projected 
Projec ted 
Under Constr 
Completing 


Planned 


Aug., 1954 


1955 


June, 1954 


Aug, 1054 
Aug, 1054 
Aug. 154 
Mar, 1954 


2nd Qtr, 1054 


Sept, 1954 


May, 1954 


Late 1955 


April, 1954 


Mid 1955 
1954 


Mid 1955 


Early 1954 
Early, 1954 


May, 1954 


Karly 1955 


Kellogg 


Imp. Chem. Ind 


Houdry 


U.O.P. 


Bechtel 


CoP 


Standard 


Canadian 
Kellogg & 


Barnes 


Celanese- Brown 
& Root 
Lummus, Staff 


Ref Eng 


Ferguson 


Contractor 


Fluor 
Braun 


Staff 


Bechtel 


Bechter 


SA&W Haduer 


div 


Fluor 
Maeco 


Kellogg 


Parsons 


Canadian 
Kellogg & 
Barnes 


Brown & Root 


Poole Constr 


Kellogg, 
Lummus 


| Ref. Eng 


Ref. Eng 


Ferguson 


Canadian Bechtel 


Fluor 





COMPANY 


Pleat Site 





Supreme Kefineries 
Tesare (il Co 


Wainwright Ke- 
fineries, Ltd 


Latin America 
Brasilian Govt 


Brasiliao Investments 


CaribbeanKefiningCo 
Colombia Gov 
Colombian Petro- 
Company 
Colombian Petroleum 
Colombian Petroleum 


Companhia de 
Petroleo da Ama 
fonm 

Conselho Nacional 
do Petroleo 


Conselho Nacional 
do Petroleo 

Conselho Nacional 
do Petroleo 

The Corporacion de 
Fomento de la 
Produccion 

Coaden Pet. Corp 


Creole Pet. Corp 


Creole Petroleum 
Corp 

N. V. Curacaceche 
Petroleum 

Diadema Argentina 

Empresa Nacional de 
Petroleo 

Empresa Colombiana 
de Petroleos 


International Petro 
leum (Colombia) 
*Ipiranga, S/A 


Petroleos Mexicano 
Petroleon Meatcanos 


Petroleon Mexieancs 


Vetroleos Mexioance 
Petroleon Mexicanos 
Petroleos Mexicanos 


Petroleoe Mexicanos 


Petroleos Mexicanos 
Vetroleus Mexicanos 


loos Viexteanan 


Private Giroup 
Puerto Kiean Oil 
Refining Co 


Rehnara de Man- 
guinhos 8A 

Rahnaria de etrolecs 
de Manguinhoa 5A 

KRetinaria de Petroleo 
UNIAO 

Refinaria ¢ Kaplo 
vacoa de Petroleo 
= mae” s A 


Refinaria Ipiranga 
S.A 
Reunidas F Mater 


ashe 

Richmond Exploration 
Company 

Trinidad Leaseholda, 
Ltd 

Yacimientos Petroli- 
feron Fiuscales 


194 


Ogden, Alta 


kaulmonton, 
(Canada 

Warwright 
Alberta 


San Mateus 
(Banto) Hrazil 
Niteroy, Kde J 
Hrazi 

Puerto Rico 
Undecided 
Karco Conces 
fon 

Tibu Field 
Tibu, Colombia 


Amazonas State 
Kran 


Cubatao, Sao 
Paulo, rail 


Hahia, Brazil! 
Sao Paulo State 


Coneon Val- 
paraiso, Chile 


San Juan, 
Puerto Rico 
Amuay Bay, 
Fatado Falcon, 
Venetuela 
Amuay 


Curacao, Nether 
lands Antilles 
Huenos Aires 

Concon, Chile 


Barrancaber- 
meja, Colombia 


Harrancaber- 

meja Colombia 

Kio Grande do 
ul, Brava 


Tamaulipas, 
Ciudad Madero, 
La | 
Tamaulipas, 
Arbol Grande 
Pet. Mex 
Mata Redonda, 
Vera('ruz, Mex 
Vora Rica, Mex 
Reynosa Mex. 
Salamanca, Mex 


Poza Rica, Vev 


Mexico, DF 
Tampico, Tampa 


Minatitlan, Vev 


Iie de Janeiro 
Near Ponee, 
Puerto Rico 


Rio de Janeiro, 
Hraail 
Manguinbos, 
Hraail 
Capuava Sao 
Paulo, Brazil 
(apuava, Sao 
Paulo, Wrazl 


Rio Grande, Kt 
i, Brasil 

Sao Paulo, 
Hraztl 

ajo Cirande, 
Venezuela 
Trinwdad 


Eva Peron, 
Argentina 


REFINERY AND OTHER PLANT 


Project 
Aspabhit Pit 


(jaa Absorp 

Pit 
Dehydrating & 
Desalt’g Equip 


Shale Oil Pilot 
Ph 
Kefinery 


Kefinery 

Refinery 

Gaa Treating 
"it 


Refinery 

Gasoline Pit 
Crude Stabilizer 

Refinery 


Therm. Crk. Ref 
Reforming, Vis 
Hreaking Cat. 
Poly 

Lute Oil Pae 
Apansion 

Refinery 


Refinery 


Refinery 


Atmospheric 
Pipestill 


Fluid Hydro- 
former 
Lube Ref. Ext 


Luboil Refining 
Refinery 


Topping Unit 
Fland Cat. Crk 
Model IV 
Sulfurie Acid 
Alky. Unit 
and Offsite Fac 
Refinery 
Modernization 
Thermal Crack- 
ing & Skimm- 
ing Faeshities 
Enlarge Kefinery 
Capacity 


Enlarge Refinery 


Improvements 


Expanmon 

Eapansion 

Lube Oil and 
Paraffin Vit 


Expan. Gas Ab 
sorption Purt- 
heating; Sulfur 
Mfg 
Cap. lnerease 
Crude Oil Re- 
finery Mod., 
Vae. Dist , Cat 
Crker & Ke- 
lated Fae, 

b apansion 
Topping Unit, 
heed Prepara 
thon Fb ractiona- 
tion, Clas Con. 
centration, 
Poly. Unit, 
(itsute Fae., 
tat Cracker 
Retinery 
Refinery 


Therm Crk. Vin 
Hreaking 
Refinery 
Cat. Crk. TOC 
Cat Poly 

PCC Recovery 
Cat. Poly 


Ther. Crk 


Contact Sulfur 
Aculd Pit 
New Retinery 


Refinery Addi- 
thon 
Refinery 


Daily 
Capacity 


Estimated 
Cost 





650 bhbs 


100 bpd 
20,000 bble 
10,000 bbls 
25,000 bbls 
1 Mmef 
2,000 bbls. 
60 Mmet 


10,000 bbls. 
5,000 bbls 


45,000 bhls 


2,000 bbls 
10,000 bble 
30,000 bbls 


14,000 bbls. 


70,000 bbls. 


10,000 bbks 
2,000 bbls 


600 bite. 
20,000 bhis 


30,000 bbls 
15,130 bbls 


1,600 bbls 
Avgus 


35,000 bbls 


6,000 Dlls 
47,250 bhis 


16,600 bble. 


1100 Mmef 

5,000 bbls 

2,200 bbls. Lube 
143,000 Ihe 


Wax 
120 Mmef 


30,000 bbb 
75,000 bbls 


S000) bibils 


20,000 bts 
25,000 bhis 
10,000 bbls. 
10,000 bbls 
20,000 bbls 


20,000 bbla 


5,000 bbls 
60 tons 


35,000 bbls. 


28,300 bbls. 


$30,000 


$540,000 


$9,000,000 


$5 million 


$10,000,000 


$12,000,000 


$9 million 


$6.5 million 


$44,000,000 


$8,000,000 


$30,000,000 


20-25 million 


$22,000,000 


$3.6 million 


$25,500,000 


$20,000,000 


$7,000,000 
$35,000,000 


$700,000 


$20 million 


$12,000,000 
$10 millon 


$15,000,000 


$300,000 


CONSTRUCTION—Continued 





Status 


Probable 
Completion 


Licensor 


Engineering 


Contractor 





Planning 
Under Constr 


Completing 


Petitioned 
Under Conste. 
Proposed 
Under Constr 


Tenders Out 
Completing 


Studies 


Under Constr. Mid, 
Planned 
Studies 


Completing 


Planning 


Engineering End 


Engineering 
Under Constr. 


1954 
1954 


Under Constr. 
Under Constr 


Under Constr. 
Late 


Under Constr 


Completed 


Projected 


Projected 14 


Projected 1954 
1954 
154 
Mid 


Under Conste. 
Project 
Under Constr. 


Under Constr. 1954 


Projected 
Projected 


Contrart let 


Projected 
Projected 
End 
1954 
End 


Under Conate. 
Contracted 
Under Constr 


Under Constr 1054 


Test runs 
Ordered 
Referred 


Designing 


July, 


Ist Qtr., 1955 


1954 Hydrocarbon 
Calif. Res., 
Shell Dev., 


bdeleanu 


1954 


April, 1955 
Early 1954 


1954 Standard Oil 


1954 


1954 


Undetermined 


1054 Edeleanu 
1954 
| Hydrocarbon 


Calif. Res., 
So-Vac. 


PETROLEUM 


REFINER 


Fluor 


PA Hydro Res 


Foster Wheeler 


S.O.D 


P.A., Kellogg 
Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


McKee 
McKee 


McKee 


Parsons, Brinck 
erhoff, Hall and 
Macdonald 


Kellogg PA 


| Kellogg 


PA Hydro- 
carbon 
Hydrocarbon 


Fuster Wheeler 


H.W.P. 


Kellogg 


Petreco 


PA Hydro Res. 
and McKee 


Foster Wheeler 


PA., Kellogg 
Foster Wheeler 


Foster Wheeler 


Foster Wheeler 


Kellogg 


Kellogg PA 
Kellogg 
P.A. Hydro- 


carbon 
Hydrocarbon 


Foster Wheeler 


Chemico 


H.W.P. 
Kellogg 


® Table continued on page 196 
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PRODUCED TO 
ASTM SPECIFICATIONS 
CARBON 
A-178 
A-214 
STAINLESS 
A-249 
A-269 
A-312 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 











ELECTRUNITE—THE ORIGINAL 
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CAN CUT YOUR TUBING COSTS 


It takes uniformly ductile tubing . . . easily workable 
... to make these hairpin bends. Uniform wall thick- 
ness is important, too. And so are uniform diameter, 
uniform concentricity and uniform strength. 


You'll find all these features... and more... in Republic 
ELECTRUNITE Pressure Tubing. ELECTRUNITE Tubing 
has no hidden defects. It’s made from flat-rolled steel 
that’s inspected on both sides before the tubing is formed. 
Result: tubing that’s free from scale, scabs and slivers 
.. . has a fine surface that helps resist corrosion .. . 
has no longitudinal thin spots. 


Whether you're interested in re-tubing .. . or new 
equipment ... it will pay you to specify ELECTRUNITE 
Pressure Tubes. Available in both carbon and various 
stainless analyses. Write for booklet CEC-53 for 
complete information. 


STEEL AND TUBES DIVISION 
REPUBLIC STEEL CORPORATION 
220 EAST 131st STREET © CLEVELAND 8, OHIO 


ELECTRIC WELDED BOILER 


TUBE 
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COMPANY 


Plant Site 


REFINERY 


Project 


AND OTHER PLANT 


Daily Estimated 
Capacity Cost 


CONSTRUCTION—Continued 


Probable ; 
Status Completion Liceaser 





Burepe and Alrice 
Albatros 8.A. Pour 
le Raff inagede Petrole 
Albatrs & A. Pour 
le Kaffinage de 
Petrole 
Anglo-tranian Oil 
Anglo-lraman Oil 
Anglo-lranian ()! 
Anglo-lIranian (1) 
Anglo-lranian On! 
Anglo-lranman Oil 
Anglo-lranian Oil 


Anglo-lraman Onl 


Anglo- Transvaal 
Consolidated In- 
vestment Co 

*Aqula -8.A 
Teenieo-Industriale 

Hataafeche Petroleum 
Maatachapp) 

N. V. de Hataafeche 
Petroleum Maat- 

echapyn) 

Henzene und Pet. Co 
of Hamburg 


K.P. Kensin 

K.P. Henam 

*Comlor, SPA. Per 
L'Tudustriale Pet 
Chemica 

Condor, 8.P A. Per 
I'Industriale Pet 
Chemica 

Condor 


Detitache- Amen 
Kanuche Petro- 
Cenellachalt (Faso) 

Kgy pian Government 

Fayptian Government 

Empresa Nacional 
“Calvo Sotelo” 

Kaeo Btand. Hateana 


Kano Standard, 
Sortete Anonyme 
Francaise 

Garrane 

Creek Government 

Gulf Oi Corp 


Industria Petrobfera 
e Chimica 

*ludustem Haflinan 
one Olu Mineral 

Kali Chemie Co 


Miveraloet-und 
Asphaltwerke, AG 

Monsanto Chemical . 
Comoany 


A.V. Mocller 


* National Oh) Retiner 
on Lud 

National Oil Ke 
fineries, Lite 

A/S Norsk Amer 
kath 
Mineraloljek ompa- 
tm 

Pecheliwonn, 5. A 
| 

Permohe 

Raflineries Francaises 

Ketinerta de letroleos 
de Lacomlreras 
B.A, (HEDPRSA) 
A Cone, Hef, Pet 
em Portugal 

A. Cone. Hef. Pet 

PA. Cone. Hef. Pet 

*Shell Metning & 
Marketi Co 

Bhell (hi Company 


Sociedade Anonma 
Concenmonaria da 
Ratinacao de Petro 
eos em Portugal 

Societe Per Anion 
Raftineria Padana 
Olu Minerali 
(SARPOM) 

Soctete Chertfenne 
dea Vetroles 

Societe des Hafflineriwen 
de Petrole de la 
Gironde 

Societe Generale 
Huile Petroles 

Societe Industrielle 
ie des Petroles 

S.1.BP. 


Socony- Vacuum 
Tealiana, 8.P.A 
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Antwerp, 
Kelgrum 
Autwerp, 
Belgium 


Kent, England 
Kent, England 
Kent, fF nglend 
Kent, England 
Kent, kngland 
Kent, England 
Kent, England 


Schindler, 
(iermany 

Vall River, 
Union of South 
Africa 

Trieste, Italy 


Perna, Holland 


Perna, Holland 


Hamburg-Fink- 
en, Werder, 
Germany 
Hamburg, Gierm 
Hamburg, Germ 
Kho, Italy 


Kho, Italy 


Kho, Italy 


Hamburg-Har- 
burg, Germany 


Cairo, Egypt 
Suez, Egypt 
Puertollano, 
Spain 
Genoa, italy 


Port Jerome, 
brance 


Genoa, Italy 
(reece 
Antwerp, 
Belgium 
Milan, Italy 


Veniwe, Italy 


Nienberg, 
Germany 

Ostermoor 
Germany 

Britain 


——_ 
Denmar 
Liandarey, 


England 
Llandarey 


Vallo, near Ton 
berg, Norway 


Merk willer, 
France 

Genoa, Italy 
Donges. France 
Kscombreras 
Spain 


Cabo Riuvo Pit., 


Portugal 
Cabo Riuvo Pit 
Cabo Riuvo Pit 


Stanlow, | 


Rotterdam, 
Holland 

Cabo Kinvo, 
Portugal 


San Martine di 
I'recate (No- 
vara), [taly 


Petitjean, 
Moroeco 
Ambea, France 
Lavera, France 
Antwerp, 
Kelgium 
Antwerp, 


a ang 
Naples, Italy 


Houdriflow Cat 
Crker 
hapansion 


Acid Soda Treat 
Propane Deasph 
Furfural Extrac. 
MEK Dewaxing 
Clay Contact 
Platformer 
Vacuum Unite 
(two of) 


Furfural Trtg 
Pit 


Synthetic Gaso- 
line and Diesel 
Ou Pht 

Caparity In- 
crease lo 

Expansion 


Luboil Ref. Exp 
solvents Pit 


Expansion 


Distil Unit 
Matlormer 
Capacity In 
crease to 


Cat. Crker 


Atm. Dist. Pit 
Cracking Pit 
and Expanmon 


Refinery 
Ine. Refn. Cap. 
Shale Oil Refg 


Cap. Increase 
Incl. Crier 
Double Stage 

Pipestill 


Cap. Increase 
Refinery 
Kefinery 


Gasoline Fuel 
Oil Pit. 
( ‘at { ‘racke id 


Head Catalyst 
rit 
Reconstruction 

Add Poly- 
styrenic 

Thermal Crack- 


ing Pit 
MEK Dewaxing 


Platformer 
Lube Oil, As- 
phalt 
Cap. Inerease 
Cap. Increase 
Cc. Cc. Unit 
Lube Oul Pit 
Topping Unit 
Cracking Unit 
Reformer 
Hydro Desulfur 
tration 
Distillation Plt 
Keroaine Diese! 
& Lube Extrac 
‘ 
Cat Cracker 
Vacuum Unit 
Poly Plant 
Feed Prep., T 
C.C, Reeov. 
Platformer 
Platformer 
Cat. Crker. 
Cat. Poly. Unit 


Cat. Poly. 


4,000 bbls 
12,000 bbis 
2,100 bble 
4,500 bbls 
5,800 bbls 
4,500 bbls 
3,120 bble 


6,000 bible 
17,000 bbls 


$50-60 million 


19,000 bbls 
165,700 bbls 


1,750 bis 
16,000 tons/yr 


660,000 bbis 


6,000 bhis 
27,000 bbls 


115,000 bbls 


45,000 bbls 


8.843 bbls $10 million 


| 20,000 bbls. 


26,000 bhis. 
3,000 bbls 


$2,500,000 
$46,000,000 


$3,715,000 


25,000 bbls 


25,000 bbls 
20,000 bbls 


$20,000,000 


20,000 bbls 


10,000 bbls 


1,196 bbls 


2,000 bble $3.5 million 


6,000 bbls $3 millon 


1,000 bbls 


| 1,550 bbls 


10,000 bble 

20,000 tons yr 
Nominal Cap 

29,000 bhis 

5,000 bbls 

2,500 bhis 

4,00 bbs 

13.2 million tons $5.6 million 


6,600 bbls 


2,880 bbls. 
5,150 bbs. 
315 bbls. 

2,700 bbls 


1,800 bbls 


6,000 bbls. 


10,000 bbls $10,000,000 


} 3,000 bbls. 


Houdry 


Under Constr 


Under Constr 


Under Censte. 
Completed 
Under Constr. 
Completed 
Completed 
Engineering 
(ine Completed; 
(ine Under 
Constr 
Under Constr. 


Contracted 


Authorized 


Completed | 


| Early, 1955 
May, 1954 


Under Constr. 
Under Constr. | 


Announced 


Planned 
Engineering 


Completed 


Completed 


Completing 


Planning 
Planning 


Under Constr. Basf, Lurgo 


Under Constr Mid 1954 


Planned 
Considering 


Planned 


Licensed 


Under Const. 

Field Work 

Completed 

U.P. 


Engineering End 1954 


Authorized 


Completing 
Planning 


Under Constr 


Uneder Constr Early 1955 


Completing 


Engineering Edeleanu 


Planning 
Planning 
Planving 


Under Constr. So.-Vae. 


Planning 1955 U.P 


Under Constr. End, 1954 U.O-P. 


Engineering U.OP 
U.OP. 


Calif. Res. 


Engineering 
Design 2nd Qtr.. 1955 


PETROLEUM REFINER- 


H.W.P. 
Petrocarbon, 
Ltd. 
Kellogg 
Lummus 
Foster Wheeler 
us 


| E.B. Badger, Ltd. 
E.B. Badger, Ltd.| 


Hydro. Res. 


j 


' 
S&W Badger Div. | 


| E.B. Badger, Ltd} 
| S&W Badger Div. 
| $.0.D. 


| Lummus 


Basf, Lurgi 


Foster Wheeler 


Dr. Calogero 
Inglogio 


Staff 


EF. B. Badger 
Ltd 
Procon 


Hydrocarbon a 
Foster Wheeler 


Koch 


Hydro-Ree. 


Edeleanu 


UOP 
E.B. Badger, Lud 
Hydrorarbon 


Procon 
Lummus 
Lummus 


Mediterranean 


4 Builders, Ine 


Vol. 


H.W.P. 
Petrocarbon, 
Ltd. 


Kellogg 
Lummus 

Foster Wheeler 
Lummus 

E.B. Badger, Ltd 
E.B. Badger, Ltd. 


S&W Badger Div 


E.B. Badger, Ltd 
Gutte-Hutte 
Lummus 


Lummus 
Basf, Lurgi 


Foster Wheeler 


Staff 


E. B. Badger 


E.B. Badger, Ltd. 


Hydrocarbon 
Foster Wheeler 
Koch 
Hydro-Res. 


B.B. Badger, Ltd 
E.B. Badger, Ltd. 
E.B. Badger, Ltd. 


Hydrocarbon 


E.B. Badger, Ltd 
Lummus 


Lummus 
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One of a Series of Interest to the Petroleum Industry * 
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New Bronze 
Gasoline Dye 
Available from Du Pont 


The mixing of several gasoline dyes to 
obtain a desired color has long been 
an inconvenience to refiners. 

Simplify Operations 
If you have had this problem in creat- 
ing a bronze color, it will now be easy 
to simplify your dye addition opera- 
tions. Du Pont Oil Bronze makes this 
possible. 

The new Du Pont bronze dye is a 
free-flowing powder that can be easily 
handled in dry eductor systems as well 
as in any other commercial method of 
gasoline dye addition. 


Highly Soluble 


Oil Bronze has a total solubility in syn- 
thetic gasoline of 4500 grams of dye 
per 100 U.S. gallons. Speed of solution 
is extremely rapid. 

This new bronze dye is ready for 
shipment in standard 100-pound con- 
tainers . .. also in 50-pound, 25-pound 
and smaller size packages. Samples and 
full details on Du Pont Oil Bronze are 
available from any Du Pont Petroleum 
Chemicals Division representative or 
district office listed on — page. 








BRIEFCASE 
PRESENTATION PACKAGE 


For those desiring a nutshell version of 
the presentation described in the fea- 
ture article at right, miniature lube oil 
show kits are available. 


The flannelboard itself measures 9! 
by 13% inches. In spite of its compact- 
ness, the miniature presentation can be 
clearly and easily read. 

Small enough to be stuffed in a brief- 


ADVERTISEMENT —Prepared for the Petroleum Chemicals Division of E. 1. du Pont de Nemours & Company (inc.) 





New Tool to Help 
Dealers Promote 
More Frequent Oil Changes 


Unique lube oil show designed by Du Pont is 
personalized to point up quality features 


of your own mofor oil 


The need for frequent oil change—and the value of this service to the car 
owner—represents a real profit opportunity for your dealers. But getting 


them to see this opportunity . 


-and to do something about it... las long 


been a major problem for marketing executives. 





~ALABAA’A TS 


“wf CHANGE? 


IT WILL BE EASY FOR YOUR DEALERS to understand from this flannel- 
board presentation that ‘‘good oil seldom wears out...but it can 
become dirtied to death."’ Also, that it pays to change oil frequently. 


To help stimulate your dealers to go 
after this market, Du Pont has devel 
oped a new lube oil show. The theme 
is “good oil seldom wears out... but it 
can become dirtied to death.” 


Visual-Aid Tool 
The show can be easily presented by 


case—with room to spare, they can be 
easily carried wherever your salesmen 
go. And they take only a few seconds 
to set up for an informal desk-top 
presentation. 

If you would like to examine one of 
these miniature boards, your Du Pont 
representative can obtain one for you. 





any oil company representative, To 
make it simple, clear-cut and casy to 
understand, the presentation is built ap 
progressively on a flannelboard. ‘This 
unique and highly flexible vistalaid 
technique permits the presentation to 
be specially tailored to fit any oil com 
pany’s individual needs. 


The Plot 


The theme of the presentation is devel 
oped to bring out the following points. 

Typical Jubricating oil molecules 
must perform five important functions 
all at once. They must lubricate, pro- 
tect. cool. seal and clean. 

In doing these jobs, good oil seldom 
wears out in the engine. But even the 


OVER 





PETROLEUM CHEMICALS DIVISION 


NEWS 








JOHN F. SHAW 


“Lube Oil Show” 


best oil eventually becomes dirtied to 
death—by acids, dust, carbon, metal, 
gum and dilution. And it’ must be 
changed. 

Adding more clean oil is of little help. 
Clean oil added to dirty oi] makes just 
one thing—more dirty oil. 


Low-Cost Insurance 


The speaker delivering the presenta- 
tion can emphasize the fact that fre- 
quent oi) changes are cheaper than 
engine repairs... and in the best in 
terest of the customer. 

Thus, a dealer can promote his oil 
change service as a low-cost insurance 
policy on the life of the car owner's 
engine. To help him do this, the lube 
oil show rth: te him with a variety 
of powerful, easy-to-remember selling 
points. 


Personalized For You 


Phe individual points emphasized in 
the presentation can be personalized to 
bring out the special quality features 
of your own brand of motor oil. 

A complete script — which can be 
easily varied to fit the speaker's own 
presentation style —is supplied with 
ie h flannel board hit. I his too, can he 
personalized to dramatize your own 
important sales points. Detailed in 
structions for presentation are also in 
cluded with the kits. 

If vou are interested in having one 
of these personalized lube oil presenta 
tions mice mp for sc rn your own deal 
er meetings, we suggest that vou talk 
over the details with a Du Pont Petrole 
tm Chemicals Division representative. 


E. 1. DU PONT DE NEMOURS & COMPANY [INC.) 


Wilmington 98, Delaware 


Petroleum Chemicals Division ° 








Assistant Central District Manager 


Joun F. Suaw was recently appointed 
assistant manager of the Petroleum 
Chemicals Division’s Central District. 

Previous to this assignment, he was 
a sales supervisor in the Division's 
West Coast District. He joined the 
Du Pont Company in 1947. 

Mr. Shaw graduated from the Uni- 
versity of Texas in 1934 with a B.S. 
degree in Mechanical Engineering. His 
first job after college was with the Reed 
Roller Bit Company. He later became 





chief engineer of this company’s tank 
transmission plant. 

In 1944 he joined the Crum-Brainard 
Company as chief engineer. There he 
was in charge of design and manufac- 
turing operations of oil well drilling 
tools. He then joined the Waldrip En- 
gineering Company as chief design 
engineer, 

Mr. Shaw is a member of the Ameri- 
can Society of Mechanical Engineers 
and the American Petroleum Institute. 





Oil and TBA Purchase Habits 
Studied in DuPont Survey 


Report No. 5 in Du Pont’s continuing 
study of service station customer buy- 
ing habits is now being distributed to 
oil company marketing executives. 


~ 
senvict grate 


ee , moToRts? 


This report covers the purchase pat- 
terns in oil and TBA items. Like the 
other reports in the series on gasoline 
buying habits, and brand and dealer 
loyalty, this report is based on 3,100 
household interviews and 21,000 ob- 
servations at 1,193 service stations. The 
survey is national in scope. 


Who Buys Oil Where 
Of all the motorists surveyed, 74% buy 
their motor oil at the same place they 
buy gasoline. The remaining 26% buy 
oil from a variety of sources — mainly 
other service stations, car dealers and 
mechanics’ garages. A much smaller 
percentage purchase at chain stores, 
mail order houses and from “friends 


Petroleum 


District \ 


Offices: } 





NEW YORK, N. Y.—1270 Ave. of the Americos 
CHICAGO, ILL.—8 So. Michigan Bivd. 

TULSA, OKLA.—1811 So. Baltimore Avenue 
HOUSTON, TEXAS—705 Bank of Commerce Bidg. 
LOS ANGELES, CALIF.—612 So. Flower St. 


who get it for them.” 

Brand preference was the chief rea- 
son given for purchasing oil at sources 
other than the regular gasoline sup- 
plier. Superior service, convenience 
and personal friendship were also men- 
tioned as reasons. 

Among motorists who have a favor- 
ite brand of motor oil, the survey found 
that quality belief is the chief factor in 
their choice. 


TBA Merchandising 


From actual observations, it was found 
that for every 200 customer stops at 
service stations, only one of these pro- 
duced a tire sale. However, it was also 
observed that only one out of every 
1,000 customers was offered tires by 
station attendants. Buying habits for 
batteries and oil filters are also in- 
cluded in the latest survey report. 

It is expected that this Du Pont sur- 
vey will be extremely valuable to oil 
company marketers for pinpointing oil 
and TBA merchandising opportunities 

. and in developing plans to capital- 
ize these opportunities. 


= 
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Phone COlumbus 5-3620 
Phone RAndolph 6-8630 
Phone Tulsa 5-5578 
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COMPANY 


Plaat Site 


REFINERY AND OTHER PLANT 


Project 


Daily 
Capacity 


Estimated 
ost 


CONSTRUCTION—Continued 


Probable 


States Completion Licensor | Engineering 


Contractor 





Socony-Vacuum 
Italiana, 8.P.A. 

South Africa Coal 
Oil & Gas 

Standard (N.J.) 


ndard- Vacuum 


Sta 
Ref. of South Africa 


*Stanic Industria 
Petrolifera S.p.A 


Turkish Institute of 
Minerals Prospect- 
ing 

Union Petrol Refinery 
Ltd. 

Universal-Motthey 
&Co 


Near East 


Anglo-Iranian 


Arabian American 
Oil Company 


Babrain Pet. Co 
*Fertilizers & Chem- 
icals 


Iraq Government... 

*Kadimah Chemical 
Corp. 

Mediterranean Re- 
fining Co. 

Turkey Government 


Far East 


Burmah Oil Co 
Burmabh Shell 
*Daikvo (hl Co., 


Koa Oil (o., Ltd 
Mitsubishi Oil Co 


Led 


Ltd 
Mitsubishi Oil 


Nippon Petroleum 
tefining Co., Ltd. 

Nippon Petroleum 
Refining Co. Lid 

Showa Oil Co., Ltd 


Standard- Vacuum 
Refin. Co. of India 


Oceania 
A.LOC 


Australian O:l Re 
fining, Ltd 


Australian Shell Oil 

Caltex (Philippines, 
Ine 

Standard Vacuum 
Refining Co., Ltd 


“First appearance in tabulation 


| Naples, Italy 


Coalbrook, 
Orange Free St 
Hamburg, 
Germany 

Wentworth, 
Durban, Union 
of S. Africa 

I eghe rn, Italy 


North Shields, 


England 


| Southeastern, 


Turkey 


Johannesburg, 
Union of South 
Africa 

England 


Adeo 


| Ras Tanura, 


Saudi Arabia 


Bahrain 
Haifa, Israel 


Baghdad Area 
Haifa, Israel 


Sidon, Lebanon 


Ramandag Field 


Pakistan 
Bombay, India 
Y okk: aw hi, 
Japan 
Marifu, Japan 
Tokyo, Japan 


Tokyo, Japan 


Yokohama, 
Japan 

Kudamateu. 
Japan 
Tokyo, Japan 


Bombay, India 


Kwinana, 
Australia 


Kurnell, 
Australia 


Geelong 
Batangas, PI 


Melbourne, Aust 


NOTE: Atlontic—Atlartic Ref. Co 
Badger Manufacturing Company 


Ltd 
W. M. Barnes Co 
e 


Badger Pty 


Sechtel 


Braun—C. F_ Braun Co 
Buckner—F. J. Buckner Corp 


Soa Kellogg—Canadian Kellogg Co 


Chemico—Chemical 


Construction Co 


Tce 


Pit. Ref. Expan. 


General Expan. 


Refinery 


Fluid Hydro- 
former 


Crude Pit. 


Refinery 
New Refinery 


Platform Cat 
New Refinery 


Lt. Str. Run 
Caustic Wash 
and Electrolic 
Process for 
Regenerating 
Spent Caustic 

Mod. of FCCU 

Hydrogen, Am- 
mona, Sulfurie 
Acid, Nitric 
acid, Ammonia 
Sulfur, Am- 
monia Nitrate 


nery 
Detergent Mig 
Refinery 


Refinery 


Refinery 
Refinery 
Houdrifiow & 
Cat. Poly. 
Platformer 
Vacuum Distilla 
tion Unit 
Solvent Extrac- 
tion & Dewar- 
ing Processes 
Modern, and 
Expansion 
Platformer 


Platform. Unit 


Refinery 


Refinery 


Refinery 


Crade Dist 
Refinery 


tefinery 


3,500 bbls 
32,000 bbis. 
15,600 bbis. 


8,000 bbls. 


11,500 bbls. 
6,000 bbis. 


100,000 bbls. 


25,000 bbls. 


26,000 bbis. 


24,000 bbls. 
10 tons 


6,250 bbls. 
3,000 bbls 


40,000 bbls. 
3,500 bbls 


1,200 bbls 
2,000 bbls 


12,000 bbls. 
1,200 bbls 
1,300 bbls 


25,000 bbls. 


60,000 bbls 


22,000 bbls. 


25,000 bbls. 
13,000 bbls 


20,000 bbls. 


$50.4 million 
$10 million 


$17 million 


$5,800,000 


$4.8 million 


$7,000,000 


$20 million 


$15,000,000 


| $25.2 million 


$500,000 


$5 5 million 


$47 million 


$32,500,000 


$12 million 


$30 millon 


t Added capacity 


Austin—Austin Co 
E. B. Badger Ltd —E. B. Badger & Sons 


—. 8. Badger & Sons Pty., 
-Bechtel Corp 


Ltd 


Badger Mtg.— 


Barnes — 


Blaw—Blaw-Knox Construction 


Brown & Root—Erown & Root Construction 


Calif. Res. —California Reseurch Corp 


Cat. Constr.—Catalytic Construction Co 


Cc. B. & |. —Chicago Bridge & Iron Works Company 


Enginecring & Construction Co., Ltd 


Ch. Pro.—Chemical 
Chiyoda—Chiyoda Chemical 


Process, 


Inc 


1.—Chemical & Industrial Corp 
Craig—A. F. Craig & Co 


Consd. Eng.—Consolidated Engineering une 


D & Z—Day & Zimmerman 
Dresser Engineering Corp 


& Arthur, Inc. 
$.A.—Etablissement 


Badger, S.A 


Ferguson—H. K. Ferguson Co 


Gasoline Plant Construction Corporation 
aver—Graver Construction Co 
Gutte-Hutte—Gutte Hofnungs 
Huc-on—Hudson 


Equipment 

Grebe & Doremus 
Hercules—Hercules 
H.w.P 


January, 


1954 


Co 
Co 


Process 
Powder 


—~—Head Wrightson Process, Ltd 


PerRoLeuM 


Dcita—Delta Enginecring Corp. 
Ebasco—Ebasco Services, 
Edeleanu—-Edeleanu Gesellschaft M. B. H 


Inc 


Dresser— 


E&A-—Ehrhart 
Etabadger, 


Fish—-The Fish Engineering Corp 
Gas Piant Constr.— 


Fluor—Fluor Corp 
Graff—Gratt Engineering & 


Grebe & Doremus— 


KELINER 


Hutte 


Engineering Corp 
Hydrocarbon—Hydrocarbon Research, 


Mediterranean 
Huilders, Ine 
Kellogg 


1955 Soe-Vae 


2nd Qtr., 
1955 


Design 
Under Constr. 


Completing $.0.D. 


Completing £.0.D. 


5.0.D., Compag 
na Teenia In- 
dustria Petroli, 
Staff 


Process Design End 1955 


Stage 
Plans Approved 


End 1954 Parsons 


Kellogg 


| | Gutehoffoung- 
Schutte 
Foster Wheeler 


Compagnia 
Tecnia Indus- 
tria Petrol 


Parsons 


Projected 
Projected 
Proecon 


Planned Mid 1954 


| Under Constr 


G. Wimpey 
(London) 
Middle East 


Middle Fast 
Bechtel 
Staff 


Kechtel 


Completing Amer. Dev. Co. | Aramco 


| Staff, ULO.P. 
| Chemico 


Under Constr. 


Under Constr. 


1954 
Late 1054 


Kellogg 


Kellogg be 
ta 


Spring, 1954 
Late 1954 


: ‘ontracted 
Under Constr 


Under Constr. G.8. Colley, G. 8. Colley 
Procon 


Planning 


Proposed 
Projected 


Under Constr Houdry 


U.O7 


Houdry & 
Calif. Res 


Under Constr U.P. 


Texaco Dev. 


McKee 
Local 


Under Constr 


Under Constr 


Japan Gasoline 
Co 


Lummus 


Planning 


Under Constr. 


Keilogg, Kellogg 
International, 
Costain-John 
Brown 

bs Badgerl'ty., 
S A&W. Hadger 
Dis 


Under Constr 


Ks. Badger, 
Ltd, 5 & W 
Hadger Div 
Ewhank & Part 
ners, Chrostiant 
& Nielson, 
Foster Wheeler 


Under Constr 55 | 


Mid 1954 
154 


Under Constr 


Under Constr Foster Wheeler 


| Foster Wheeler, 
McKee 


Braun, Staff Heaun 


Under Constr Jan., | 


Inc 
Enginecring 
M. W. Kellogg Co 
Koch Engineering Company 
The Lummus Co Macco—Macco Corp. 

Co M-C & S—Merritt Chapman & Scott Corp 
HydroRes—Pan-American Hydrocarbon Rescarch Co 
& Pearce Parsons—The Ralph M. Parsons Co Petco—-Petroleum 
Engineerin Lv Co Phillips—Phillips P. troleum Co Pritchard—-J. 
Pritchard Procon—Procon, Inc. Quoker—Quaker Valley Constructors 
Ref. Eng. —Hetinas Engineering Company Rust—Rust Engr. Co $&B8 
—Singmaster & Breyer Separator-Nobel Co Soc. Vac.—-Socony-Vacuum Oil 
Co Southwestern—Southwestern Constr. Co S$. O. D.—Standard Oil 
Development Co Sohio—Standard Oil Co. of Ohio Stearns-Roger 
Stearns-Roger Manufacturing Co Suniand—Sunland Refining Company 
S & W Badger Div.—Stone & Webster Engincering Corporation, Badger Process 
Division S & W Canada Ltd.—Stone & Webster Canada Ltd Sweco 
Southwestern Engineering Co. Tears—Tears Engineers Tellepsen 
Tellepsen Construction Company Texaco Dev.—Texaco Development Corp 
Texaco—The Texas Co Texas Notural—Texas Naturai Gasoline Corp 
U.O.P.—Universal Oil Products Company 3. G. White—J. G. White Eng. Corp 


Hydro M i —_— Mineraloel G.m.b.H Hydro E—Hydrocarbon 
ARL. Kaiser—Kaiser Enginecrs Kellogg The 
Kellogg—P A—Kellogg Pan-American Koch 
Koppers—Koppers Co. Inc Lummus 
McKee—Arthur G McKee 
C. L. Olson PLA 
Parker—-Parker, Steffens 
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Nima yy 
Carries This SEAL 


your Assurance OF FURST-TIME ann EVERY-TIME 
DEPENDABILITY FOR FLAMMABLE LIQUID FIRES 


mn @ttcnMteen Ces EVERY BATCH of AER-O-FOAM is tested on actual petroleum 
a or polar-solvents fires before it is offered to you. Each phase 
what it does, how it of the performance is checked—such as extinguishment time 
" werke. Yours free. foam volume and sealability. 

AER-O-FOAM's tough blanket of tiny air-filled bubpies 
smothers and cools fire at the same time. What's more, it can 
be used to insulate surrounding property and equipment 
against fire damage. Write for data on AER-O-FOAM (for 
petroleum fires) and AER-O-FOAM "99" (for polar-solvent 
or petroleum fires). When you need foam fire protection, you 


need fire-tested AER-O-FOAM protection. 


NATIONAL | 


FOAM SYSTEM INCORPORATED | 
Foam Fire Protection — WEST CHESTER, PA. 4 
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Tax Writeoffs— 
(Continued from page 182) 


OW) at 45 percent 

Cities Service Oil Company—Brea, 
Calif., expansion of gasoline plant to 
increase production of natural gasoline 
by 485 barrels a day and residue gas 
by 5.1 Mmef a day, $630,000 at 65 per- 
cent 

Vulcan Asphalt Refining Company— 
Cordova, Ala., relocation of a 2200- 
barrel-a-day refinery, $122,700 at 25 per- 
cent 

Stanolind Oil & Gas Company—Bee 
County, Texas, gas compression, ab- 
sorption, dehydration and transmission 
facilities at cycling plant to produce 
component used in manufacture of eth- 
ylene compounds, $189,500 at 65 per- 
cent 

Petrolite Corporation—Wilmington, 
Del, electric desalting plant to remove 
salt from 7000 barrels a day of crude 
ou at Ingram Products Company's re- 
finery at Meraux, I.a., $17,500 at 65 per 
cent 


Gelsenberg-Benzin Expands 
Gelsenkirchen-Horst Unit 


\ new 8000-barrel-a-day Vhermofor 
catalytic cracking unit and a polymeri- 
zation plant have been put in operation 
at the Gelsenkirchen-Horst refinery of 
Gelsenberg-Benzin, A. G., in West Ger- 
many 

The cat cracker, third of its kind in 
West Germany, was designed and in 
stalled by Hydrocarbon Research, Ine., 
New York, and Hydrocarbon Miner- 
aloel, Gan.boH., Dusseldorf With com 
pletion of the unit, the Gelsenkirchen 
installation has a crude capacity of 
30,000 barrels a day and 10,000) barrels 
a day for catalytic hydrogenation. The 
cracking residues from the new unit are 
used as an injection product for hydro 
xenation 

The polymerization plant was built 
by Lurgi Gesselschaft fuer Waerms 
technik, m.b.H., Frankfort, under license 
of The Lummus Company 

In addition to these two units, Galsen- 
berg is expanding the hydrogen-produc- 
ing Linde unit, and on completion of 
this work, the facilities will have capac- 
itv of about 280 mef of pure hydrogen 
an hour 


German Firms Undertake 
Big Petrochemical Venture 


Badische Anilin and Soda Fabrik, A 
G. and Deutsche Shell have tormed a 
new company im West Germany for a 
new petrochemical venture ino kurope 
The joint operating subsidiary is sched 
uled to begin work m the near future 
on a large plant for the production of 
polyethylene and ethylbenzene at Wes 
seling near Cologne in) North Rhine 
Westphalia 

The plant will operate on gases from 
the Wesseling refinery of Union Rhei 
nische Braunkohlen Kraftstoff, A. G., a 
plant with a 28,000-barrel-a-day capac 
ityv—12,400 barrels a day im thermal 
cracking and reforming, and 60000 bar 
rels a day im hydrogenation capacity 

First production trom the new petro 
chemical facilities is: planned im 1955 


January, 1954-— Vrerroveun 


REFINE 


Walter Kidde Building 
Esso Standard Warehouse 


Walter Kidde Constructors, Inc., en- 
gineers and builders of New York and 
Houston, has been awarded a con 
tract for the construction of an at 
conditioned warehouse at the Esso 
Standard Oil Company refinery at 
Jaton Rouwe, La 

The 192-foot x 216-foot structure will 
be used to house many of the materials 
required for the maintenance of the 
Baton Rouge refinery. It will be erected 
on reinforced concrete spread footings 
and yvrade beam foundations, and wall 
consist of a structural steel frame with 
corrugated asbestos siding and brick 
walls 

Ground breaking 
and the project: is 
pletion in April, 1954 


Construction 


Lakota Petroleum Corporation planus to 
build a $200,000) gasoline plant in the 
Hay Creck area of Weston County, 
Wve. The proposed plant would proc 
ess 2 Mmet of vas daily, resulting m 
10,000 pvallons of liquid petroleum: prod 
cts per day 


has already begun 
scheduled for com 


- 
Moran Gasoline Corporation lias com 
pleted a new eyeling plant in’ Lincoln 
County, Okla. The new plant will pro« 
ess about &85 Mimet of casinvhead was 
in the area 


& 
Arabian American Oil Company hs 
placed a new catalytic polymerization 
plant in operation at its Ras ‘Tanura 
refinery in Saudi Arabia. Built at a cost 
of about $2 million, the unit’ will pro 
duce about 500 barrels a day of high 
octane gasoline initially. This output 
will be increased considerably with later 
modifications to the equipment, Con 
struction of the unit is part of anon 
provement and expansion program at 
Ras ‘Tanura which included) con 
struction of a new toppige unit 


also 
crude 
* 
Kadimah Chemical Corporation is build 
ing a $300,000 petrochemical plant im 
Haita, Israel, to manufacture detergents 
and tatty acids 


s 
Imperial Chemical Industries of Can- 
ada has started construction of its $20 
million terylene plant at Milhaven, On 


tario, Canada. H Ferguson of Can 
ada is designing and building the plant, 
which ts expected to be completed early 
in 1955 


e 

Carbide and Carbon Chemicals Com- 
pany is now at full production at. its 
new Texas City, Texas, polyethylene 
plant. Rated at more than 60° million 
pounds a year, iti the first of three 
plants with combined capacity of more 
than TRO anion pounds a year the com 
pany will open, Second plant at 
Seadritt, Texas, will be producing by 
the muddle of this vear; the third, at 
Porrance, Cabt., by end of 1954 


Ssoron 


& 
Great Northern Oil Company's plans 
for the construction of a 20,000-barrel 
a-day refinery on the Mississippi River 
in the Twin Cities area of Minnesota 
are reported moving forward. It is es 
pected that actual refinery construction 


Who's Building... 


Thiochemicals Begins Work 
At Port Arthur Plant Site 


Site work has been started on the 
new Thiochemicals, Ine. plant) which 
will be located adjacent to The Atlantic 
Refining Company's Port Arthur, Texas, 
plant. The Thiochemicals plant, using 
waste hiyvdroven sulfide from the At 
lantic refinery for raw material, will 
manulacture methyl mereaptans, bangi- 
neering work on the new plant has been 
let to Prengle, Dukler and Crump, 
Houston consulting engineers, Comple 
tion the $500,000 


project has not heen set 


Capsules 


bein im the 
Completion ts 


date for estimated 


this 
late 


early spring al 
expected mm 


will 
veal 
155 


+ 
Suntide Refining Company has tied in 
a new catalytic cracking unit and crude 
unit to its Corpus Christi, Texas, re 
finery. The refinery now processes 
about 25,000 barrels a day of crude 


Standard Oil Company of California has 
reported that at is willing to finanee a 
$1 million asphalt plant near Sao Paulo, 
Brazil Details on the proposed project 
have not vet been worked out 


& 
Shell Refining (Australia) Proprietaries 
Ltd. plans construction of a catalyty 
cracking unit at its Geelong refinery, 
near Melbourne, Australia. The unit will 
have an intake capacity of about 12,500 
barrels a day for conversion of heavy 
oil fractions to motor spirit and other 
products. The plant as scheduled for 
completion around the middle ot 1955 

* 
Salt Lake Refining Company, sulbsidi 
ary of Standard Oil Company of Cali- 
forma, will construct a $155,000 propane 
treating plant and storage facilities at 
Salt Lake City, Completion of the units 
is scheduled for April | oof this year 

a 


Standard-Vacuum Oil Company will 
build a refinery in India with a mint 
mum thraput of 10000 barrels a day it 
iS found ino an exploration 
into by Standard 
Indian government 
e 
Monsanto Chemical Company his let a 
contract tor construction of its tirst 
polyethylene plant to Farnsworth & 
Chanmibers, Houston, The plant, on which 
prelbminary work has already started, 
will be situated adjacent to) Monsanto's 
existing units at Texas City, Texas. It 
is expected te be im operatron by the 
fourth 1954. Tniteal daily ca 
pacity TROR20 potted 

we 
The Iraq government 
Board awarded a 
construction of an asphalt plant at 
Oarvarah in northern brag te The Lawn 
Company, Ltd. The progeet om 
outlay of about $3,300,000 
Board handles the 
part of the «ail 


enough oil 
venture centered 
Vacuum and the 


quarter of 
will lve vet 
Development 


hisas contract tor the 


mits 
volves an 
Phe Development 
expenditure of a large 
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Who's Building... 


royalties received by Traq 


. 
North Star Oil, Ltd., will build a $7 
million refinery with a capacity of 3000 
barrels a day at St. Boniface, Manitoba 
It is to be completed in 1955 


* 

Royal Dutch Shell Group still refuses 
to state definitely whether wt will build 
a $210 wiillion of refinery at Mombasa, 
bast Africa, even though an announce 
ment by kast Africa Power & Lighting 
that the latter company is 
constructing power stations m and 
around Mombasa seems to imdicate that 
the proyect is a certamty 


Company 


a 
Southern Chemical Corporation has put 
on stream a 4000-barrel-a-day COP plat 
former imtegrated with a 3490-hbarrel-a 
day Udex unit at its Corpus Christi, 
Pexas, refinery. Designed for continuous 
aromatic hydrocarbons production, the 
units preduciiy nitration grade benzene 


Oil Group Will Build 
Two Plants in Wyoming 


\ vas processing plant and a sultur 
recovery plant will be built at Mander 
Seon, Woe, by a prrentipe aol oil COM PpAnIES 
Both are scheduled to wo imte operation 
late tho Ralph Mo Parson Com 
pany has confirmed reports that it wall 
kel the plants bet construction 
details have not been completed 

Participating ot) companies are 
Socony Vacuum Oil Company, Ene 
(through General Petroleum Corpora 
trom, ats western affiliate), Gull Oil Cor 
Stanolind Onl & Com 

Standard Oil Company 
Booth Shannon Oil Com 

Cn) Company and Mule 
Socony- Vacuum 
plant at} Mander 
delivdrated and 
Sultur 
sulfur 


yeu 


sand 


prerecatnerta, Cras 
preanes air 
(f linen), Kary 

pansy, (2 & ON 


Creek Oh) 
will 


( conpnpeanis 
eopretate thre ets 
will be 
upyplieed te Jefferson Laake 
wll Toursdel thee 


con where Mets 
Com 
pony, Wheel plant 
recat bey 
Construction as scheduled te Devin as 


oom as Weather prerinits 


Ashland Plans New Units 
And Refinery Revamping 


\ catalytic reforming unit is: planned 
for Ashland Oil & Refining Company's 
Catlettsburg, Kv, refinery, a laree cata 
Iwtee cracking unit for The National 
Ketone Company's Findlay, Olio, re 
and complete modernization and 

\etna On} Company's 
refinery. Plans tor the 
contamed in Ashland’s 
vear ended Sep 


tithe ry, 
enlatrwenment ot 
Lensville, Key. 
were 
report tor the 
Pas 


since 


propect 
crnetial 
tember 40 

Thevwe Ver 
millions «ft 


che Sire dl 
suificrent 
processimlg 


tts cot thee 
dollars, 

two 
budveted tor the 


size cest 
fumes ter only ome or 
units per vear can be 
Refining department, Paul GG. Blazer, 
Ashland chamman sand. The decision as 
to whieh of the principal projects will 
he scheduled for 1954 is yet to be made 

Blavor noted that the newly modern 
ived Prontier Onl Retiunge Corporation 
refinery at) Buffalo, N.Y will begin 
producing asphalt within a few months 
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Three New Refineries Are Scheduled 
For Early Construction in India 


able to produce about 
and, a little 


India will be 
OO) percent of its gasoline 
less than half its kerosine requirements 
when three refineries currently under 
construction or in the design state are 
completed 

India has a small, privately-owned 
refinery at present at Dighoi, in Assam 
Now under construction m the country 
are two more refineries—one by 
Standard-Vacuum Oil Company and the 
other by Burmah-Shell Refineries Ltd.— 
on Trombay Island in Bombay harbor. 
Calitornia-Texas Oil Company will con- 
struct yet another refinery at Viza- 
vapatan, Construction of this 10,000- 
barrel-a-day plant is expected to com- 
mence mm T955 

It has been estimated that the three 
new refineries will have a total capac- 
ity of about 3,710,000 tons of crude oil, 
equivalent to a yearly yield of about 
147 million gallons of gasoline and 
about 120 million gallons of kerosine 
Foreign imvestments in the new Indian 
refineries will total about $75 million 
Phe refineries will be owned and oper 
ated by companies incorporated under 
a relatively new Indian law. About 25 
percent of the capital shares of the com- 
nanics will be made available to na 
tionals of the country 

Present construction plans call for 
completion of the Standard-Vacuum and 
urtmah-Shell refineries in Bombay har- 
bor m= 1955. The former will have a 


Unidentified Interests 
Will Build Tacoma Plant 


\ 25,000-barrel-a-day oil refinery will 
be built at Tacoma, Wash, according 
to bP Moore, whe has been deserthbed 
New York imvestor, The new re- 
finery as scheduled for completion in 
1955 


Name oot the 


as a 


refinery has not been 
viven. Elowever, Washington Process 
nme Company of Washington State, 
whieh owns the land, will be involved 
Moore sat ground will be broken early 
this vear and the plant will go on 
stream 14 months later. 

Finaneme of the project involves un- 
identified Texas, California and New 
York imterests. Cost of the refinery, 
Which will include catalytic processing 
units, has been set at SLO million by 
Washington Processing Company, 
Which completed the financial arrange 
ments tor the construction 

Plans call tor initial thruput of 10,- 
O00 barrels a day of crude, with an om 
eventually te 25,000) barrels a 
crude ol brought in’ by 
from oa terminal of 
Oil Pipe Lane near 
Nlaska has been men 
future 


Crease 
dav, using 
tanker probably 
Frans Mountain 
Vancouver, BL ¢ 
thomed as a possible source aft 
crude supply 

Other orvanizations which have 
talked of building a refinery in the 
Pacoma Pacific Oil & Retin- 
ing Company of Delaware and VPaciti 
Ou) & Refining Company of Wash 
invton, Presumably neither is: involved 
in this venture, though plans of these 
two companies are not known 


area are 


PerROLEUM 


capacity of 25,000 barrels a day, the 
latter a capacity of 40,000 barrels a day. 

Standard-Vacuum, which is investing 
about $33 million in its refinery, has 
been a major petroleum marketer in 
India since the 1890's 

The Burmah-Shell refinery is part of 
a five-year expansion plan which also 
provides for a distribution plant at 
Kandla, a new port in the state of 
Cutch, additional and improved storage 
facilities throughout the country, and 
a new lubricating oil plant in Bombay. 
Burmah-Shell’s refinery is estimated to 
cost $56 million and will be owned by 
a subsidiary of Royal Dutch-Shell 
Group and Burmah-Shell Refineries 
Ltd 


Shell Chemical Starts Up 


Ventura Ammonia Plant 


A new $10 million plant at Ventura, 
Calif, has started production of much 
necded anhydrous ammonia, The new 
plant is Shell Chemical Corporation's 
second ammonia plant, its other plant 
being at Pittsburg, Calif 

The plant will have a productive ca- 
pacity of 150 tons a day. The ammonia 
manufactured will be largely used as a 
fertilizer. The bulk of Shell Chemical’s 
ammonia production, from this plant and 
the one at Pittsburg, is earmarked for 
western agriculture. The Ventura plant 
will also produce ammonia for use’ in 
industry for refrigeration, and tor the 
manufacture of synthetic fibers, explo- 
sives, pulp and nitric acid 

The 27-acre plant site was chosen be- 
cause of the rapidly growing needs tor 
ammonia fertilizer in California and Ari- 
zona and because Shell’s operations in 
the Ventura oil field offer an ample 
supply of natural gas 


Stanolind Selects Lummus 
To Aid in Carthage Study 


The been se- 
lected by Come 
pany as consulting to help 
carry out investigations of the physical 
condition of the Carthage Hydrocol, 
Ine, svnthetic gasoline plant at Browns- 
ville, Texas 

(Stanolind recently announced that it 
had signed an avreement with the Re- 
construction Finance Corporation which 
gave it the rivht to undertake studies of 
all circumstances surrounding the Care 
thagve properties. Under the agreement, 
if, on the basis of these studies, Stano- 
lind wants to acquire the plant, it: will 
secure the stock of Carthage Hydrocol 
and will assume its obligations.) 

Stanolind engineers will work with 
Lanmimus personnel who have already 
arrived at the plant m carrying out the 
Investication, which will probably take 
several months to complete. bE, Fk. Bul- 
lard, Stanolind president, emphasized 
that the investigation does not) signal 
the resumption of operations at the Car- 
thave plant, which was shut down last 
June 


Luninus Company has 
Stanolind Oil and 
contractor 


(aas 
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BUCYRUS 
ERIE 


ah4>)-Tela- Pie 


six ways better 
for so many 
refinery jobs 











Only the Bucyrus-Erie Hydrocrane can offer you this combination of time-saving, 


cost-cutting features: 
1. “Reach-ability” — Boom is equipped with 8 ft. hydraulically REFINERY- 
telescoping section that reaches under full load into windows and PROVED 


doorways . . . across fences, feeder pipe lines . . . between storage tanks. ON ALL THESE JOBS 


Maneuverability — Extremely short tail swing (about 414 ft.), Moving heat exchangers 
low overall height plus boom tclescope permit maneuvering that stops Handling condensers 
other outfits cold. Setting valves and pipe 
_ Stockpiling material 
Stability — Four husky outriggers extend and retract hydraulically eatin po foundations 


in seconds — permit leveling crane from operator's station . . . give Trenching 
Hydrocrane exceptional lifting capacity. 


Mobility — Can travel along open highways at speeds up to 50 mph, 
maneuvers in traffic easy as light truck. 

Y 5 Get the full story on the Hydrocrane 
with its many attachments. 


“Control-ability” — Fully hydraulic, for “hair line” precision 
SEND COUPON TODAY... 


control. Simple hand levers oniy — no foot brakes. New operators 





have learned to run it in a few hours. es —- 


Convertibility — Crane has actually BUCYRUS-ERIE COMPANY 
been converted to Hydrohoe front end 45 South Milwaukee, Wiscensin 
one man in less than one hour! On trench- Gentlemen: [J Please send me Hydrocrone literature. 
ing, telescoping boom cuts lost time on [1] Please send me Hydrehee litereture. 


move-ups by 40 percent. 
Nome.... 

ee ietinnsnnin 

Address 


Bucyrus-Erie Company | .«,............. 


South Milwaukee, Wisconsin ———— 
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’ ° University of Michigan; and Secretary 
Who Ss Meeting a Stephen L. Tyler of New York 
Directors elected for a_ three-year 
term are Loren P. Scoville, Jefferson 
Chemical Company, Inc., New York; 
Ray P. Dinsmore, The Goodyear Tire 
AIChE Newly installed president of AIChE & Rubber Company, Akron, Ohio; 
is Chalmer G. Kirkbride, president and George EF. Holbrook, FE. I. du Pont de 
fhe newly elected” officers of the  ‘irector of Houdry Process Corporation Nemours & Company; and W. L, Faith, 
American tustitute of Chemical En of Philadelphia. Other officers installed Corn Products Refining Company/Argo, 
yineers were mstalled at the 46th An at the banquet were Vice President Iinois. 
nual Meeting of AIChE held in St Jarnett BF. Dodge, professor and head Among the honors and awards pre- 
of the Chemical Enyineering depart- sented was the Professional Progress 





linus December 13-16. Also included in 


the ceremonies at the banquet was the ment of Yale University; Treasurer Award in Chemical Engineering to 


presentation of honors and awards to George Granger Brown, professor of | George E. Holbrook, assistant director, 
1 members chemical engineering and dean of the Development department, E. I, du Pont 
de Nemours & Company, of Wilming- 
ton, Del., for “his remarkable record as 
a chemical engineer in his successive 
position of directing research, develop- 


Problem: Continuously measure catalyst flow rate in TCC or Houdri- =". and plant production of organic 


chemicals and for his energetic public 


flow talytic Crackers services in advancing the profession of 
chemical engineermy.” 


The William H. Walker Award was 

given to William R 

Marshall, Jr, pro- 

fessor of chemical 

engineering, and as- 

sociate dean of the 

Colleve of Engineer- 

ing, University of 

Wisconsin, Madison 

Thisaward is granted 

annually by AIChE 
fordistinguished con- 

tribution to chemical 

engineering litera- 

ture. Marshall re- 

ceived the award for 

a series of papers Kirkbride 
covering, various as- 

pects of the field of drying. 





LeRoy Alton Bromley, associate pro- 
fessor of chemical engineering, Univer- 
sity of California at Berkeley, was given 
the Junior Member Award. This award 

S /; : is given to a junior member for papers 
0 ULLON: radioactive beads and Tracerlab Flow Rate Meter judged most outstanding of those pub 


lished in Chemical Engineering Progress, 
Description of Application: distance between the sets of tubes. | the major publication of AIChE, during 
<2 . . Th . ‘Th Q50-52 
Beads containing Zirconium-95 are The computer and recorder are go dl . a ee 
: : napales P . " . inners ot the annual Student Con 
introduced into the catalyst. At a mounted in the control room, while test sponsored by AIChE also received 


suitable point, two banks of geiger a preamplifier is mounted in the | their awards at the banquet. ‘The first 
: — : : PS | prize, the A. MeLaren White Award, 
tubes are mounted around a pipe structure between the two sets of | io resented to Raymond M. Cartics 


25’ to 100’ apart and both banks geiger tubes. A computer adjust- | of the Polytechnic Institute of Brook 
7 aad P p ‘ im . a . Ivn. The second and third prizes were 
connected to a single ratemeter and ment is provided so that the density given to Donald W. Sundstrom of Worces 


recorder. A radioactive bead pass- of the flowing catalyst can be fed ter Polytechnic Institute and Samuel 
e » . . ) P rf ¥ y ‘TS of " > « 
ing the first set of tubes actuates a into the instrument as a product | Parkuer of the University of California, 

ages respectively. The winners are judged on 
computer. Passage of the same bead — to be multiplied by the flow rate to — the best solution to a chemical encineer 


by the second set of tubes stops the — provide a chart record in terms of = ""* design problem 
computer, which then calculates catalyst tons/hour. Productivity 


the velocity in feet per hour from Ewan Clague, Commissioner of Labor 
the knowledge of the time required For further details esos sg oe oy be -_ 
- rte » » 4 4 4 P ren 4 

for the bead to traverse the fixed contact Berkley office tivity Symposium with a discussion of 
“Yardsticks of Productivity and the Us« 

of the Productivity Concept in’ Indus 

try.” He said that the basic reeords 

needed to measure productivity have 

been gathered by American industry in 

AN PABLO AVE ereat quantity over the past ten vears 

) ERKL ALIS Phese records can be used te underline 

fn : the vital potential in an hour's work, and 

thus help the nation attain a competi 

ANGELE ICAGC wale. } tive position and dynamic rate of growth 

during the present uncertain world sit 
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BRIDGEPORT BRASS COMPANY 


CONDENSER AND HEAT EXCHANGER TUBE EDITION 


Copper ALLOY BULLETIN 














B oy MILLS IN BRIDGEPORT, CONN. AND INDIANAPOLIS, IND. —-IN CANADA: NORANDA COPPER AND BRASS LIMITED, MONTREAL 


P a 
Retubing condenser with special tools— Courtesy Condenser Service & Engineering Co., Inc., Hoboken, N J 


Performance Surveys Increase 
Condenser Tube Life 


Keeping careful and complete records 
of tube performance in each unit is 
good practice. The information ob- 
tained is valuable in many ways: 

1. Todetermine the life cycle of a par- 
ticular tube alloy so that retubing can 
be anticipated and shut-down time min- 
imized. 

2. To reveal the changes in the char- 
acter of the circulating water and its ef- 
fect on tube life 

3. To study changes in operating con- 
ditions with the objective of lengthen- 
ing tube life. 

4. To compare the behavior of differ- 
ent tube alioys under operating condi- 
tions as an aid to retubing with a longer- 
lasting alloy. 


Improved Results Through Records 

Many examples show surveys have 
led to lengthened tube life, improved 
heat transfer and greater tube efficiency. 
A plant operating its surface condensers 
on an intermittent basis for many years 
received satisfactory service trom Ad- 
miralty. When it changed to a continu- 
ous basis and with a somewhat higher 
water velocity, Admiralty failed in two 
years as compared with six to twelve 
years previously. This plant changed to 
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Aluminum Brass and now gets tube life 
comparable to Admiralty under inter- 
mittent service conditions. 

In an oil refinery it was found that 
the product was considerably more cor- 
rosive toward copper-base alloys than 
toward steel due to the presence of 
large amounts of ammonia. However, 
the steel corroded rapidly on the water 
side. By changing to Duplex tube, con- 
sisting of steel to the product side and 
Red Brass to the water side, tube life 
was increased from four to five times. 


Information Helps Find 
Key to Corrosion Attack 
Corrosion, the greatest enemy of tube 
life, is most difficult to pin down since 
it is influenced by many variable condi- 
tions. Here information about operat- 
ing procedures, composition of the 
water, steam, gas, product, tempera- 
tures, velocities, etc., plays a vital role 
in tracking down and correcting condi- 
tions that lead to corrosion and in find- 
ing the right alloy to withstand corro- 
sive attacks 
Information on tube performance is 
especially valuable where failures are 
localized in some section of a condenser 
or heat exchanger, such as at the inlet 











end of the tubes, because a change in 
operating conditions or a better tube 
alloy is indicated. For example, exces- 
sive inlet end corrosion of Admiralty 
tubes can be reduced by changing to 
Aluminum Brass or Duronze IV (Alu- 
minum Bronze). Where general corro- 
sion (thinning) occurs along the entire 
length of the tubes, a change to a more 
corrosion-resistant alloy such as Alu 
minum Brass, Duronze IV, or Cupro 
Nickel may be indicated. The selection 
of the most suitable alloy can be deter- 
mined from tests on sample tubes of 
different alloys 


Our Corrosion Laboratory is avail 
able for advising which alloy will give 
the longest service life for specific op- 
erating conditions. 


Information concerning the perform 
ance of the tubing from data sheets 
should be sent along with the tube sam 
ple or samples. The tube alloy, char- 
acter of circulating water and its tem 
perature range, velocity, product han 
dled, length of service, etc., are, of 
course, necessary in helping to diagnose 
tube failure. 


Proper Sampling 

When submitting samples for Labo- 
ratory examination, it is important that 
a full length tube be submitted because 
a short piece may not be representative, 
since corrosion attack is generally not 
uniform throughout the tube. Conse 
quently, the inlet end of the tube should 
be identified as well as the position of 
the tube and its location in the con 
denser or heat exchanger. A scratch line 
should be drawn on the outside of the 
tube along the top. When the tube is 
cut into shorter lengths for mailing, the 
pieces should be numbered progres 
sively from the inlet end. We have listed 
specifically the information needed on 
pages 109 to 111 (Questionnaire on 
Tubes) of the Bridgeport Brass “Con 
denser and Heat Exchanger Tube Hand- 
book.” 


Technical Service Available 
When considering retubing or when 
you have a tube corrosion problem, con- 
tact our nearest Sales Office. Write for 
your copy of the Bridgeport “Conden 
ser and Heat Exchanger Tube Hand 
book" on Company stationery. 41173) 
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| ho's Meeting .. . 
| 


tation He discussed other types of 

. measurements which reduce the area tor 

; x argument in the discussion of waxes and 
é productivity 

b 4X is y.% L oO LL Richard KF. Bruckart, associate pro 

; fessor of industrial engineering at the 

Nvricultural & Mechanical College ot 

‘Texas, said: “There is no real assurance 


that a company is operating with high 
efficiency unless an effective means ot 
measuring productivity is employed.” 
He described three methods by which 
this can be done and discussed recent 


comparisons between practices in the 
British and American chemical industry 


WORLD’S FOREMOST MECHANICAL He said that production refers directly 


io output, while productivity refers to 
SEAL FOR PROCESS PUMPS... the effectiveness with which resources 


or services are expended to produce the 





goods 


SEALOL — exclusive representative in the Many major oil refining companies through- Henry FE. Wessel, of the Midwest Re 


United States and Canada for Flexibox—offers out England, on the Continent, and in South rie al a op 7 Felon 
the oil refinery industry a complete and tested and Central America have standardized on <a> A. Darling and Hugh a! nome. 
; ‘ : of Du Pont, and Sydney Steele of Atlas 
line of mechanical seals for process pumps. Flexibox mechanical seals for their process Powder Company, Wilmington, Del. 


Flexibox Seals come to this country with pumps. Write for Bulletin 9. Sealol Corporation, i 
over 15 years of actual oil refinery service 13 Willard Avenue, Providence 5, Rhode Island. ie pen Te 
behind them. They afford safety and security Chicago * Cleveland * Houston * Los Angeles FF. Weston, sanitary engineer of The 


rrr bel ticle wih coveton FMobipie = Taka = Manto, Conde, | Sian Hesinne Company,” Val 
stuffing boxes. Flexibox, Ltd., Manchester, England. abating pollution of streams and atmos- 


phere resulting from its diversified op- 


Flexibox Seals are simple ond rugged — = erations. He urged a greater effort to 
their unique spring drive reduces mechanical OPERATING PRINCIPLE solve this growing problem; and he 


recommended an integrated research 


Components to a minimum. There are no rubber OF FLEXIBOX SEALS proyvram involving the cooperative et 
sleeves or bellows —no keys, pins, slots or forts of industry and the regulatory 


avencics 





grooves. With the Flexibox Type RR seals The spring @) engages the “It may be conservatively estimated 
that the annual research expenditure on 


(shown below) sleeves are furnished as a 
shaft sleeve @) at one end , - Unite 
component of the sel essemby. Wo. pump meow Bey te 


sleeve required. Designed especially for each the neck of the rotary seal ring stated. He described the efforts of 75 

; “ industrial firms whose research costs 
installation — no measurements are required © al the other with interfer were estimated to be at least $750,000 
for assembly. Seals are supplied with a novel ence fits. In operation the coils | annually. Other industry sponsored re 


; : —_ : search programs are being conducted at 
circulating arrangement which assures liquid tend to “wind up”, thus further 57 different scientific institutions. Some 


180 research projects costing more than 


et the seal faces at a times, removing fric- increasing their grip. Conse I peel gee ee Pg magher > 
tional heat and reducing wear. rome gig ete @ oye Semel 
quently, the rotary seal ring bi | tiem, it is strmated that governmenta 


agencies are spending about $450,000 


is driven positively yet resiliently. | annually for this work 


a flexibox “Jodustry’s investment m waste treat- 
| ment is of the order of maunitude of $1 

















billion,” said Weston, and he further 
pointed out that 41 of the 4& states have 
specific water control legislation 

“The American people have spent the 

@ I equivalent of $5.3 million (1950) basis) 

te provide treatment facilities for redue- 

ine pollution by municipal sewage. The 

U.S. Public Health Service estimates 

that ter the mext tem vears an addi 

tional $450 nullion must be spent an 

nually by municipalities te correet ob 

solescence, complete back-log construc 
tion and meet population mereases.” 

Available information indicates that 

\ the industrial pollution load is probably 

ereater than the municipal load at pres 

ent, and will increase at a wreater rate 

In order te improve our streams despite 

















the ever increasing problem of indus 

trial waste disposal, Weston urved a 

research program conducted coopera 

tively by industry. Although government 

| should be expected to participate in 
cone industrial pollution control re 
search, such work is fundamentally the 


BALANCED PRESSURE SEAL responsibility of industry 


| Such a research program should sup 
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Want valves 
that are fast- 
and safe? 


You are looking at one of the 
toughest jobs ever assigned to a valve. 

That’s why they put Rockwood Ball 
Valves on duty in the Globe Oil & 
Refining Co. bulk plant at Lemont, 
Ill. The flow has to be full and round 
— valves must open and close in 
trigger time —to keep tank trucks 
going and coming in minimum time. 
And since this is around-the-clock 
performance, it takes the toughness of 
a Rockwood to stand the pace. 

But — it has to be absolutely leak- 
proof, too. Oil sludge over the loading 
area pavement would mean a great 
fire hazard. When a Rockwood Ball 
Valve closes, it’s shut positively. 

This company wouldn’t consider 
any valve but Rockwood for the job. 
Neither would you, after you get the 
details. 


MOwawk 4-22.40 


24 Hours a Dey trucks come and go at the Globe Oil & Refining Co. bulk plant at Lemont, Ill. Quick transfer 
of petroleum products with safety calls for special features. Rockwood Ball Valves have them. 


Four features you need... 


ROCKWOOD 





THE FLOW 1S AS ROUND AS THE PIPE itsece 9 





FULL-FLOW BALL VALVES 


PerkoLeumMm REFINER 


January, 1954 


2. 
3. 


4. 


Full round flow no turbulence in fluid stream. 


Leakproof — after continued use. 


Quick opening and closing — with quarter-turns 


under full pressure. 
Longer life — longer periods between replacement 
and no maintenance. 


Tested and listed by Underwriters’ Laboratories, Inc. 
Comes in all pipe sizes. 


ROCKWOOD SPRINKLER COMPANY 
102 Harlow Street 
Worcester 5, Mass. 


Send me illustrated folder V-4 on Rockwood 
Full-Flow Ball Valves. 

Name 

Title 

Company 

Street 

City Zone 





[Whos Meeting 


’ li 3 ‘ ad ; ply the background of knowledge neces 
mp € ty t+ ) es gn sary to attain the primary objectives ot 
pollution control at the lowest possible 
) cost. Research in the plsical sciences 
plus precision manufacture | will be necessary to obtain the under 
standing of the phenomena of stream 
| pollution and pollution control, and re- 
search in the sociological sciences should 
Mechanical linkage transforms be conducted to assure the best possible 
the rotary motion of the speed return in public good will for the money 

Right angle worm gear, reducer to the required recip- spent for pollution control 

ball bearing type speed rocating motion. Dust and Mist 

New methods for removing suspended 
dusts and mists from air were discussed 
1/3 or % H.P. high in another technical session. Dusts and 


starting torque electric mists are important contributors to at 
motor mospheric pollution as well as causes 


for substantial cconomic losses to in 
dustry 

Large sums of money are currently 
heing spent by industry and govern 
mental agencies in studying the at 
pollution problem and developing suit 
able preventive measures. 

Prof. C. KE. Lapple, of Ohio Stat« 
University, presided and introduced the 
symposium with a general discussion of 
the selection and design of equipment 
tor collecting dusts and mists, K. | 
Caplan, consulting engineer of St. Louis, 
\. G. Blasewitz, of the General Electri: 
Chemical liquid end consisting Stroke adjustment cou- Sealed-in-oil precision Company, Richland, Wash. H. J. Ka- 
of interchangeable barrel and pling. Stroke adjust- rack and pinion as- mack, of the du’ Pont Company, Wil 
housing bly containi ment WHILE PUMP IS © sembly drives the plun- mington, and G. A. Johnson, of Harvard 
the plunger, packing and pack. IN OPERATION is op- ger in the liquid end. University, spoke on performance of 
ing gland. tional. various types of equipment for removing 
dusts and mists. Dr. G. R. Gillespie of 
the University of Hlinois and Dr. J. M 
Dalla Valle of Georgia Institute of 
Technology discussed the properties «ot 


assure high standards of dusts and mists and their measurement 
accuracy and dependability in = Resources Gathering 


660099 The Mid-Century Conference on Re 
Hills-McCanna “U” type metering sinpegater the Polaen, Daormtiee & Oe 
| completed its three-day examination of 
ond ro ortionin um 4 the natural resources position «ol the 
p Pp oe] Pp P | U.S. and the probable developments to 
be anticipated during the next quarter 

ce ntury 
Whenever small volume flows must be metered or propor- f= Bangs 7 seg weg hel Wr 
. a “ ~ as, Mm a 7 mw wnat, al e 4 
tioned continuously, the simple, foolproof design of Hills- Insurance Company of New York, and 


McCanna “U" Type Pumps pays big dividends. For flows Chairman of the conference, said that 


the conference had identified domains 


up to 24 gallons per hour per feed, its accuracy and relia- of axreement and areas of disagreement 
bility suit it for research, pilot plant operation and full scale in the approach to natural resource prob 
| lems, and that the exchange of views 


processing alike. by a wide assortment of individuals «ot 
nye : : : ities | a great variety of skills and talents had 
The “U type pump is available in a senge of a Ee clarified the reasons for disagreement in 


with 1, 2, 3 or 4 feeds. Its design permits use of a wide | this field . 

variety of materials of construction in the liquid end. i Lee Ben: dbase 
‘ i * " ‘ ‘ * . alists, 2 o otticials, sinesstnen, 
Write for descriptive literature which gives full information. social and physical scientists, conserva 
HILLS-McCANNA CO., 2441 W. Nelson Street, Chicago 18, Ill. tionists, officials of local, state and fed 
eral governments and foreign observers 
participated, was financed by a rant 

from The Ford Foundation 
It was imittated by Resources for the 
Future, Inc, a non-profit corporation 


| 

Oe bites | Pood devoted to research and education in the 
| field of resources development and con 

2 servation The conference reached no 

conclusions—there were no resolutions, 


and no votes. It was planned as a citi 


reducer. 


Verquad quadruple 
(double suction—dovu- 
ble discharge) check 
valve, cone or boll type. 


Heavy ribbed and 
webbed cast iron base. 





, f hy ° zens’ gy my? for re ot 
metering pumps issues, and for the compilation of tacts 
' oa satan pt which ys til pri 
Also Manufacturers of: vate agencies and groups might chart 
SAUNDERS TYPE DIAPHRAGM VALVES | their plans and policies 
FORCE FEED LUBRICATORS °¢ MAGNESIUM SAND ALLOY CASTINGS Most of the work of the conference 
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ORBIT Forged Steel VALVES 
On Butane Storage Well Hook-up 


A familiar sight these days — wherever you see hydrocarbon 
ground storage operations you see Orbit Forged Steel LP Gas 
Valves being used. 


Orbit valves have proved themselves in LP gas service and are 
known and accepted by operators as being a reliable, safe com- 
ponent in processing, handling and storage of hydrocarbons. 


ORBIT Orbit Forged Steel LP Gas Valves are available in sizes: 1”, 
VALVES 12”, 2”, 242", 3” and 4” ASA ratings beginning at 150 Ib., to 
i and including 2500 Ib. flanged and screw end, full opening, car- 
bon steel trim or stainless steel trim. Maximum rated working 
temperature 250 degrees Fahrenheit. 


ORBIT VALVE COMPANY 


P. O. BOX 699 TULSA, OKLAHOMA 


“BRANCHES «= 


HOUSTON, TEXAS CASPER, WYOMING ODESSA, TEXAS 
407 Velasco 1740 E. Yellowstone 402 West County Rood 
(Serving the Gulf Coost) (Serving the Rocky (Serving West Texas) 
Mountain States and Canade) 
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OUR MIXING 


ail ~~ ~ , \W _— 
SENN I 


A tremendous variety of 
fluid mixing needs are 
ably handled by the com 


Series C plete line of Eastern Mixers 


Side Entering Mixer Sine 


and power of mixers 
are flexible to help solve 
your problems. For com 
plete information and 
engineering data, write for 
Eastern Fluid Mixing Cata 
logs. Eastern engineers are 
always available to work 
out your complex mixing 


problems with you 


Model V8-WT 
Turbine Mixer 


j®&w 
— 


Series A 
Side Entering Mixer 


EGATEAC oustaics, inc. 








Who's Meeting .. . 


was done in cight sections, meeting con- 
currently on various aspects of the re 
sources problem. They were: Section I 
(Competing Demands for Use of Land); 
Section TL (Utilization and Development 
of Land Resources); Section IIT (Water 
Resource Problems); Section TV (Do- 
mestic Problems of Non-fuel Minerals); 
Section V (Energy Resource Problems); 
Section VI (CU. S. Concern with World 
Resources); Section VII (Problems in 
Resource Research), and Section VIII 
(Patterns of Cooperation). 

The opening session was a general 
mecting of the entire conference, for a 
panel discussion of a paper, “A Mid- 
Century Look at Resources,” prepared 
by The Brookings Institution as a basic 
approach to the general and specific 
problems. President Eisenhower greeted 
the participants at a luncheon Wednes- 
day, December 2, expressing his pro- 
found interest in conservation, which he 
detined as use without waste. ‘There 
were panel discusions also at two gen- 
eral dinner meetings, December 2 and 3, 
on control of public lands and world re- 
sources. The final session also was a 
general meeting, at which summary re 
ports were presented on the word of the 
eight sections 


ASME 


New officers of the Petroleum Divi- 
sion were installed December 4, 1953, 
during the ASME annual meeting in 
New York. 

© LL. Lewis, C. F. Braun & Com 
pany, Alhambra, Calif., is chairman of 
the Division for 1954. Lewis had an 
active part in the reorganization of the 
Petroleum Division in 1944. He has 
since served as publicity secretary, meet 
ings chairman, chairman of the Refining 
Committee, and secretary of the Divi 
sion. Since graduation from Texas Tech 
nological College in 1939, Lewis has 
worked continuously im the petroleum 
industry, He has held positions of im- 
portance with both operating and service 
companies. In the last 12 vears, he has 
been responsible for the engineering de 
sien of more than 50 major petroleum 
processing plants 


bk. Frank, Sinclair Oil Company, 
New York, is secretary of the Division 
for 1954. Since 1945, Frank has served 
the Division as vice chairman of the Re 
fining Committee, chairman of the Re 
fining Committee, and member of the 
Executive Committee. He has been a 
member otf ASME since 1928) Frank 
has been with Sinclair continuously since 
1928. He is chief engineer m charce of 
all engimeering and construction at this 
trie 

The other members of the Kxecutive 
Committee are M \. Schell AJ ©) 
Smith Corporation, Milwaukee; A. H 
Newberg, Service Pipe Line Company, 
Tulsa; and J. S. Rearich. The MW 
Kelloge Company, New York. Rearick 
is the new member of the committes 

The operating committee officers for 
1954 are: Transportation Committes 
FO). Stivers, Humble Pipe Line Com- 
pany, Houston, chairman; C. H. Burn 
ham, Panhandle Eastern Pipe Line 
Company, Kansas City, viee chairman; 
Refinme Committee—J. PL Mooney, 
Humble Oil and Refining Company, 
Bavtown, chairman; H.W. Evans, Sin 
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EFCO weAaT TRANSFER EQUIPMENT 


HEAT EXCHANGERS 
@ EFCO engineers can supply you with any type of 


heat transfer equipment to meet your specifications. 
Reboilers, condensers, atmospheric sections, 

jacket water coolers, steam generators and heat exchangers, 
made by EFCO specialists, are sturdily 

constructed to give long trouble-free service, 

Ask an EFCO engineer. He will be glad to help you 

with your heat transfer problems. 


ENGINEERS & Fasricators, INC. 
P. O. Box 7395 Houston 8, Texas 


ATMOSPHERIC SECTIONS 
(Horizontal and Vertical) 


‘ oe 


STEAM GENERATORS 
\ sacra WATER COOLERS 
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clair Oil and Gas, Tulsa, vice chairman; 
Production Committee—H. H. Meredith, 
Humble, Houston, chairman; W. P 
Binger, Shell Oil Company, Tulsa, vice 
chairman; Materials Committee—F. K 
Zerbe, A. O. Smith Corporation, Hous- 
ton, chairman; A. C. Bidwell, Esso 
Standard Oil Company, Linden, N. J., 
vice chairman; and Manufacturers Com- 
mittee—Allen F. Rhodes, McEvoy Com- 
pany, Houston, chairman. 

The 1954 annual Petroleum-Mechani- 
cal Conference sponsored by the Divi- 
sion will be held in Los Angeles. The 
Statler Hotel will be headquarters from 
September 26 through September 29 


ASTM 


A symposium.to be jointly sponsored 
by ASTM Committee 1-2 on Petroleum 
Products, ASTM Committee D-3 on 
Gaseous Fuels, California Natural Gaso- 
line Association and the Natural Gaso 
line Association of America on Methods 
for Testing Liquefied Petroleum Gases 
will be held September 27 and 28, 1954, 
at the Statler Hotel in St. Louis, Mo 
\ number of other trade associations 


where can you use | ind'rextavry bis have een te 


The program will consist of papers 
= = on all phases of LPG testing with con- 
tributions from many interested groups 
* within the industry. Contributions from 
consumer groups and papers on. field 
; . . tests are particularly solicited. There 
You undoubtedly use a lot of steel grating in your plant- floors, { \ ij) be a place on the program for ans 
platforms, walkways, catwalks and stair treads, for example. paper describing a test method, how 
But how about grating for fan guards and shelving —for covering | ¢v¢" simple, Hf the test vields significant 
° ° 9 information 
open pits and light wells? And how about other uses throughout your 
plant that no one has thought of as steel grating is adaptable to ACS 


many uses. : 
If you have any problem about a common application or an unusual oa a —— "the 
application or a possible application, we'll be glad to hear from you leans December 10-12 in a rezional con 
And to give you a prompt answer. clave of the American Chemical Society 
' It was a joint meeting of the Southwest 
and the Southeast Regions. These scien 
Only Blaw-Knox Electroforged” tists presented a program of almost 200 
scientific papers embracing recent devel 


Steel Grating and Stair Treads opments on a large variety of subjects 
Dr. Leo A. Goldblatt of the Southern 


Grating by BLAW-KNOX 


Regional Laboratory headed the local 


J 
have these five exclusive features: commnittee of scientists which arranged 
the program. Those who assisted him 
: tructi stal in the different scientific fields were 
1. rigid one-piece cons ae y to in y C. LL. Huffpauir, analytical chemistry; 
R. TT. (Connor, spectroscopy; J. R 
. all surfaces accessible—easy to paint Tusson, petroleum and industrial chem 
istry; T. B. Crumpler and W. R. deMon 


2 
3. no sharp corners to clog—self-cleaning sabert, chemical education; Otto Schales, 
4 


sree 
GaRaTine 


A . biochemistry; and J. W. Weaver, or 
. maximum open area—for light and ventilation vanic chemistry. 

At the banquet held December 11, 

non-slip twisted crossbar—safe footing Dr. H. R. Henze, graduate professor 

of pharmacy and chemistry at the Uni 

; ‘ m ‘ - versity of ‘Texas, received the Southwest 

A short note will bring you a copy of new Bulletin No. 2365-R Regional Award for outstanding con 
—a dimensional sketch will bring you a quotation. ee. to the chemical industry 

. f particular interest was the program 

of the Petroleum and Chemical Engi 

BLAW-KNOX COMPANY neering and Industrial Chemistry Sec 

tion, in which 28 papers were presented 


BLAWKNAX 2005 Formers Bank Building + Pittsburgh 22, Pennsylvania | Subjects covered ranged from sweeten 








ing avents in gasoline to the use of a 


BLAW-KNOX EQUIPMENT DIVISION pipe tee to measure fluid flow 
GRATING DEPARTMENT In addition to the program, plant trips 


for those attending were arranged to 
the Pan-Am Southern Corporation re 


GRATING APPLICATIONS: floors + platforms + walkways + catwalks + stair finery at Destrehan, La, and the God 
treads + fan guards «+ shelving + and many other uses, both outdoors and chaux Sugar Refinery located just out 
indoors, for versatile steel grating. | side New Orleans 
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IN THE FUTURE SE Not yh 


art ‘ede Late | Ue oe : 
i of A ive Engi » rs 
Society of Automotive Engineers . may 
(Annual Meeting and Engineering : oo THEN INSTALL 
Display) Sheraton-Cadillac and 
Statler Hotels, Chicago. 
American Institute of Electrical 
Engineers (Winter General Meet- 
ing), Statler Hotel, New York. 
Plant Maintenance and Engineering 
Conference, Conrad Hilton 


Hotel, Chicago. ’ WA « : 
é » * TO SOLVE YOUR PROBLEMS > 


Instrument Society of America (9th 
Annual Regional Conference), 


Statler Hotel, New York. : sia 

Western Petroleum Refiners Associa- PSS M ; . _— 

tion (Regional Meeting), Hotel | & . : oad R 
Beaumont, Beaumont, Texas. ‘ 

American Petroleum Institute ’ > ane 
(Lubrication Committee), 
Sheraton-Cadillac Hotel, Detroit. 

Packaging Institute (Petroleum 
on ittee), Hi | 

Natural Gasoline Association of | weedy) ; 
America (Permian Basin Regional | i iain: cia Pee eR A 
Meeting), Lincoln Hotel, asecene 


Odessa, Texas. SHELL TANK SUCTION HEATER INSTALLATION 


FLANGE 
American Society for Testing = : paeirtnn * STEAM 
Materials ‘Spring Meeting), ae / The shell is open at the inside end. 
Shoreham Hotel, Washington, D.C. HAGE TANK Yt The oil moves across the heating tubes 


Society of Automotive Engineers 
(National Passenger Car, Bod Lt as it passes through the shell to the 
ond Nasestats Westing), Statter mean a0 suction connection outside the tank. 


Hotel, Detroit. NSA 
American Institute of Chemical ae Se 
Engineers, Statler Hotel, ? ? . : 
on Ge ee ane In Bulk Oil Terminals and Refineries the world over Paracoil Tank Suc- 
Industry Information Committee, > - a rs “ 
Shamrock Hotel, Houston. tion Oil Heaters are licking the problem of economically preheating 


wey ey ye heavy viscous oils to permit their withdrawal from storage tanks. They 


a are also preheating the lighter grades of fuel oils to their proper delivery 
American Chemical Society, Kansas temperatures to avoid the costly volume losses incurred when such oils 


City, Mo. 

National Industrial Conference Board, are sold at low temperatures. 
Ambassador Hotel, Los Angeles. 

ee eee WITH PARACOIL TANK SUCTION OIL HEATERS 


rnin eminthtnacrnrnectaceinsre @ You Heat Only The Oil That Is ing. Breaking of oil suction line not 
Being Withdrawn From The Tank. necessary. 


American Society of Lubrication (Thus radiation losses resulting from 


ee heating entire tank contents are @ All Piping Connections And Gas- 
Society of Automotive Engineers eliminated.) kets Are Outside The Tank. 


ene ~ ez: ~ rr 
National Petroleum Association @ Overall Steam Consumption And ¢ y.tube Design Permits Free Ex- 
el eee nee gr eee i Heating Costs Are Held TOA = Lansion And Contraction Of 


Cleveland Hotel, Cleveland. 


Natural Gasoline Association of Minimum. . . 
America (33rd Annual Conven- - Tube Bundle. Either high or low 


tion), Baker Hotel, Dallas. @ Heater Tube Bundle Can Be With- pressure steam can be used as the 
drawn For Inspection And Clean- heating medium. 





44 : 
aa Deiy'S itu 





American Petroleum Institute 
(Lubrication Committee), Skytop 
Lodge, Skytop, Pa 

Air Pollution Control Association 
(‘Annual Meeting), Patten Hotel, 
Chattanooga, Tenn. 

American Petroleum Institute (Safety 
. “ne ——- yoy 

idyear ting), Chase-Par 
Pinse me. Lonte” Chase-P% of tubing and pipe 

Liquefied Petroleum Gas Association 
(Annual Convention), Conrad 
Hilton Hotel, Chicago. quick deliveries to 

American Petroleum Institute 1ee! »di- 
(Division of Refining, Midyear id lida cn di 
Meeting), Rice Hotel, Houston. ate requirements 

American Institute of Chemical . 

Write for Descrip- 


Engineers, Springfield, Mass. 

Natlonal Fire Protection Association, SPEED UP DELIVERIES AND CUT OIL VOLUME LOSSES sive Literature 
. Annual Meeting), Statler 
Hotel, Washington, D.C. WITH PARACOIL TANK SUCTION HEATERS 


National Industrial Conference Board 
38th Annual Meeting), Waldorf- 
Asteria, New Verk. In addition to the Paracoil Tank Suction Heaters, we also design and fabricate 


Line Type Discharge Heaters of any capacity. Illustrated is a Pacacoil Straight 
Society of Automotive Engineers Tube Type Fuel Oi! Heater for bulk station service—capacity 2,000 gallons 


(Summer Meeting), Ambassador Fy : or ° : : 

and Ritz-Cariton Motels, po Al per minute, No. 6 oil, 100°F to 160°F, steam at 15 psig. Weight 12 tons. 
City, N.J. 

OL Industry Information Committee, 


Edgewater Beach Hotel, Chicago. 
American Society for Testing Materials | 
Annual Meeting and Exhibits, 

Sherman Hotel, Chicago. | 

American Institute of Electrical | 
Combined Summer an 1! Pacific i 
Meeting), San Franc 6c ». 


Petroleum Equipment ~~ 


cue Gn, Sakae Cee 1060 East Grand Street, ELIZABETH 4, NEW JERSEY 
30 Rockefeller Plaza, NEW YORK 20, N.Y. 


a Pe 


Our extensive stocks 


enable us to make 


January, 1954—PrrroteumM REFINER 211 








Here’s the mailing card key to get more 


information on Advertised Products 


SAVE TIME . . . 


By using the free and convenient Reader Service Postcards on opposite 
page. Circle on the card the identifying key number listed below for 
each advertisement in this issue on which additional data are desired. 


IT’S FAST, CONVENIENT, CERTAIN 


a 
(Al) Acrofin Corporation 
(A2) ‘The Air Preheater Corp... 
(A3) Airetool Manufacturing Co 
(A4) Alan Wood Steel Co 
(A5) Allis-Chalmers Manufacturing Co 
(A6) Allis-Chalmers Manufacturing Co. 
(A7) Alloy Steel Products Co. a 
(AB) Aluminum Company of America 
(A9) The American Brass Co : 
(Al0) American Cyanamid Co 
(All) American Gilsonite Co 
(Bl) American Locomotive Co..... . 
(B2) American Recording Chart Co... 
(B3) American Sand-Banum Co 
(BA) the Annin Company ; 
(BS) Armstrong Machine Works 
(BG) Atlas Powder Co — 
(B7) Attapulgus Minerals & Chemicals C orp -- &2 
(BB) Aurora Pump Co ‘ 


8 
(B9) The Babcock & Wilcox Co 
(B10) The Babcock & Wileox Co 
lubular Products Division 
(Bil) Baldwin-Hill Company 
(C1) Bareo Manufacturing Co.. 
(C2) The J. B. Beaird Co 
(C3) The J. B. Beaird Co 
(C4) Beckman Division 
Beckman Instruments, Ine 
(C5) W. H&L. D. Betz 
(C6) Bigelow-Liptak Corp 
(C7) The Bird-Archer Co 
(CB) Black, Sivalls & Bryson, Inc 
(C9) Blaw-Kaoox Co 
(C10) Branson Instruments 
(C11) Bridgeport Brass Co 
(D1) The Bristol Company 
(D2) Brown & Root, Inc 
(D3) The Brown Fintube Co 
(D4) Bucyrus-Erie Co 
(15) Burling Instrument Co 
(D6) Burnham Corp. 


(D7) Catawinsa Valve & Fittings Co 

(DB) Central Scientific Co 

(19) The Chapman Valve aeanatortuving | Co 

(D110) Chase — & Copper Co. 

(Dit) Chemical Construction Corp 

(El) Chiksan Co 

(B2) Childers Manufacturing Co 

(B3) Clark Bros. Co.... 

(B4) Cleton Ltd. ‘ 
: i] 


an 22 
. [Insert — 


», => © 
Bessemer Corp 

(F7) Crane Company 

(PR) Crane Packing Co 

(B9) Croll-Reynolds Co 

(B10) Crouse-Hinds Co 

(Bll) W. EL. Cartin & Co 


o 
Davis Engineering Corp 
The Davison Chemical Corp 
the S. D. Day Co 
) Dean Brothers Pumps, Inc. 
5) Dean Hill Pump Co 
(F6) De Laval Steam Turbine Co 
(F7) Dempster Brothers ‘ 
(F8) — Dollinger, Jr.. Inc 
(F9) Dowell Incorporated 
(FIO) Dresser Industries, Inc Insert 100-101 
(Fil) BE. 1. du Pont de Nemours & Co al 
(G1) EB. 1. du Pont de Nemours 
& Co, Insert 196-197 


” 
tbl 


E 
(G2) Earl Paint Corp , 
(G3) Eastern Industries, Inc 
(G4) Elliott Company 
(G5) Elliott Company 
(G6) Enwineess & Fabricators, Inc 


F 
(G7) Fischer & Porter Co 
(G8) Fisher Governor Co 
(G9) Flesitallic Gasket Co 
(GIO) Flint Steel Corp ‘ 28 
(GEL) Floridin Company Lol 
(Ht) The Fluor Corp 74 
(H2) Forty-Bieht Insulations, Inc 
(HS) Foster Wheeler Corp 
(H4) The Foxbore Company 


Opp. 228 
My 47 


Opp “92 
“ 


(H5) The Garlock Packing Co 

(H6) General Chemical Division 
Allied Chemical & Dye 

(H7) Fritz W. Glitsch & Sons Co 

(H&) The Globe Company 

(H9) Claud S. Gordon Company 


I}? 


(H10) W. Greer Co... 

(H11) Grinnell Company . 

(jl) The Griscom-Russell Co. 

(j2) Gulf Publishing Co 

(J3) Gunite Concrete & Construc tion Co. 

(jJ4) Gustin-Bacon Manufacturing Co.......... 7 


H 

B) Hammel-Dabhl Company - 
i Hammond Iron Works.................+. 
7) Hardinge Com wy Inc. 

8) Hartzell Propeller Fan Co. 

9) The Hays Corporation 

10) Hercules Powder Company. . 
11) Hetherington & Berner, Inc. 
1) Hills-McCanna Co, ‘ 

ss ) The Howe-Baker Corp. 

3) 


Hudson Engineering Corp a op, os 69 


! 
(K4) Ingersoll-Rand Company cone 
(K5) Insul-Mastic Corporation of America... .2° 
(K6) International Engineering, Inc. 2 


4 

(K7) The C. O. Jelliff Mig. Co 
(K8) Jerguson Gage & Valve Co. 
(K9) Jet-Lube, Inc. .... +s 
(K10) Johns-Manville Corp 
(Kil) Johns-Manville Corp 

(Li) Jones & Laughlin Steel C arp. 

(Supply Division) 


Keashey & Mattison Co 
The M. W. Kellog o 
Kieley & Mueller, 
Killark Electric Manuf acturing Co. 
) Koppers Co. 


L 
(L7) Leeds & Northrup Co 
(LB) Warner Lewis Company 
(L9) Lubbock Machine & Supply Co. 
(L 10) Lukens Steel Company. 
(L11) The Lummus Co. 


(M1) Maintenance Engineering Corp... 
(M2) Manning, Maxwell & Moore, * 
(M3) Manzel Division of 
Frontier Industries, Inc.... 
(M4) yee Marley Co 
(M5) P. Marsh Corp 
(M65) eens Neilan Regulator Co. eal ‘ 
(M7) The Master Electric Co...............5. 
(M8) Metal Goods Corp.. ‘ 
(M9) Metal Textile Corp... 
(M10) Midwest Piping Co, 
(M11) Milton Rey Company 
(NI) Mine Safety Appliances Co 
(N2) Minneapolis-Honeywell 
Regulator Co. 
(N3) Mixing Ee tipment Cc ompany 
(N4) Mundet ‘ork Corporation. . 
(N5) Murray Iron Works Co 


(N6) Nagle Pumps, Inc 

(N7) National Can Corp. 

(N&) National Foam System, Inc..... 
(N9) The New York Air Brake Co 
(N10) W. H. Nichoison & Co. 

(NIL) Northern Indiana Brass Co 
(Pl) W. C. Norris, Manutacturer, Inc. 
(P2) Norton Company ... 


(P3) Oakite Products, Ine.. . Opp. 33 
(P4) Ohmstede Machine Works 70 
(P5) Oil Well Supply Division 

United States Steel Corp 
(P6) Orbit Valve Company 207 


P 

(P7) Pacifie Pumps, Inc TLD 

(P8) Pacific ‘Tube Company . 25 
(P9) Peerless Pump Division 

Food Machinery & Chemical Corp. 27 
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(P10) Petro-Chem Development Co. 
(PI1) The Plaudler Co. 
1) Phelps Dodge Copper ‘Products Corp. 
2) Plibrico Company . 
3) Pittsburgh Leetrodryer Corp.. 
he Wm. Powell Company 
5) The Pressed Steel Company 
») J. F. Pritchard & Co. ; 
F. Pritchard & Co 
4H % Pro wtioneers, Inc.% 
9) The byte. National C ompany 


(Q10) The Refinery Catalog 
11) Republic Steel Corp 
(RI) Republic Steel Corp 
(R2) Republic Steel Corp ‘ 
(R3) Revere Copper and Brass, Inc..... 
(R4) The iar Fook Co. om 
Ww. Rockwell Co. ; 
Roc ell Manufacturing Co. 
Rockwood Sprinkler Company ‘ . 
Rockwood Sprinkler C enpeny eee “205 
Russell & Stoll Co 


(R10) Sarco Company 

(R11) Schield Bantam Co. 
Schutte & Koerting Co 
wees y Manufacturing Co 


AV Caner 


Opp. 224 
p aeeees , 204 
orporation of America Opp Wi 
m y 86-87 
Solvay Process Division 
Allied Chemical & Dye Cor >. nea 
Southern Engine & Pump Co. ES 
Standard Steel Spring Division 
Rockwell Spring and Axle Co 283 
S89) Struthers Wells Corp a 
(S10) Sun Shipbuilding a Dry Dock Co 2% 


T 


(SIL) Tank Insulators, Ine. 

Division Nicholson & Galloway, Inc 
‘Taylor Forge & ~_ Paes , 
Taylor Instrus 
‘Taylor-Whart 
The Terry Steam ‘Turbine Co. 


) 

) 

) ben ‘& Steel Co 
) 

) | Employers Insurance Assoc 
) 

) 

) 

) 


(TI 
(T2 
(T3 
(14 
(TS 
( 
( 
( 
( 


T6) Tey Manufacturing Co. 
T7) The Timken Roller Bearing Co 
T8) Tracerlab Inc. 
T9) Tretolite Company 
u 


(TIO) U.S. Industrial Chemicals Co. Div 
National Distillers Products Corp 
) United States Steel Corp. 
United States Steel Corp..... 
Universal Oil Products Co. 
Universal Oil Products Co... 


v 


Victor Products Corp 

Henry Vogt Machine Co. 

Vulcan Engineering Division 

The Vulcan Copper & Supply Co... 


w 


(U7) Wallace & Tiernan Products, Inc........220 
(U8) Walworth Company 69 
(U9) Warren Petroleum Corp I Cover 
(U10) Watson- Stillman Fittings Division 
H. Porter Co 28% 
) A. R. Wilfley & Sons, Inc a 
the Williams Gauge Co é 72 
Thomas C. Wilson, In 283 
ne Tube Division 
Calumet & Hecla, Inc 72-73 
Worthington Cor 
Wyatt Metal & oiler Works 


Y 


(V6) Yarnall-Waring Company 
(V7) Otto H. York Company, Inc 


. 65 
Il Cover 
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What's New in Manufacturers’ Literature 





Corrosion Data 


“Corrosion Resisting Properties of the 
Austenitic Chromium-Nickel Stainless 
Steels” is the title of a new 32-page 
booklet issued by International Nickel 
Company. Including 18 pages showing 
the results of tests on numerous Aus- 
tenitic Stainless Steels in various solu- 
tions, acid, neutral and alkaline, this 
general publication covers the mecha- 
nism of corrosion resistance of stainless 
steels; factors affecting their corrosion; 
their behavior in various corrosive en- 
vironments; and the preferred practice 
and construction in the use of stainless 
steels. For your co oe this saan 
and informative booklet simply . 


Gaietin. § cated 


Jack Hammer Accessories 


Ingersoll-Rand Company has prepared 
a new bulletin listing its complete line 
of tools manufactured for jack hammers. 
Each tool or accessory is illustrated and 
its recommended application is listed. A 
table of weights, sizes, etc. is also pre- 
sented with each illustration. Also in- 
cluded is a page containing specific in- 
structions for reforging and rehardening 
moilpoints, chisels, wedge point, etc. In- 
structions are given on procedure and 
specific temperature and temperature 
colors are listed. For your copy of this 
informative bulletin, just .. . 


Circle Ne. 2 on Postcard 


USE THESE CARDS 
| fom O1ss: 


COPIES OF CATALOGS 
| Wake Mn aol am iitohas 


Tabaolaaalehalela 


NEW EQUIPMENT 
ADVERTISED PRODUCTS 


on 


EASY TO USE 
Circle on one of the cards ot right 


cord. Thot’s all there is to it. No 
postage is required if card is mailed 
U.S.A. Your request will be for- 
promptly to the company con- 

and the reply will come direct 


For copies of the catalogs and new equipment literature listed, use one of the 


convenient Reader Service Postcards on this pees. 
the card corresponding to the number of the 


Just circle the number on 
in which you are interested. 





Plastic Pipe Catalog 


Republic Steel Corporation is making 
available a new catalog on its newest 
product, plastic pipe. This 12-page cat- 
alog describes the two principal types of 
plastic pipe made, shows how to join 
plastic pipe, and lists various engineer- 
ing and corrosion data, including tables 
on estimated safe working pressures, 
flow versus held loss graph, and size- 
weight tables. For your copy of this 
new and thoroughly illustrated catalog. 


Circle No. 3 on Postcard 


Chemical Pump Bulletin 


A new technical bulletin has been re- 
leased by Milton Roy Company. This 
paper deals with the design and opera- 
tion of controlled volume chemical feed 
pumps from basic units to specialized 
models. Application of these pumps in 
control, automatic titration and propor- 
tional feeding are illustrated. Recent de- 
velopments and new designs in the field 
are also discussed. To get your copy 
of this new bulletin simply . . . 








BUSINESS REPLY CARD 


First Class Permit Ne. 7 (Sec. 34.9, P. L. & R.), Houston, Tones 
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What's New in Manufacturers Literature 





Tube Expander Brochure 


A new brochure covering the con- 
struction and operation of its complete 
line of refinery type tube expanders has 
= been released by J. Faessler Manu- 
acturing Company, a division of Key 
Company. The brochure includes illus- 
trations of the six basic types of racs- 
sler tube expanders with descriptions of 
their construction and application. Com- 
plete charts on expander numbers, sizes, 
weights and dimensions, and a supple- 
mental price list are also included, For 
your copy of this brochure simply .. . 


Use one of the free and convenient Reader Service Postcards on this 
page to request copies of the catalogs in which you ore interested. 





Coating Caiculator 


Riley Tar and Chemical Corporation 
is moling available a new revised coal 
tar base enamel quantity calculator. The 
calculator gives estimates for quantities 
of enamel ae in pounds per thou- 
sand feet and gallons per mile for pipe 
sizes from 2 inches to 48 inches. A 
Mannheim type slide rule, on the re- 
verse side of the calculator, is available 
for multiplication, division, etc. This 
new and useful calculator is available 
now. Just... 
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HOUSTON 1, TEXAS, U. S. A. 


Blower Bulletin 


Direct drive vaneaxial blowers, three 
types of belt drive vaneaxial blowers, 
and a special portable blower for ex- 
hausting fumes from tanks are described 
in the new bulletin issued by Hartzell 
Propellor Fan Company. is 16-page 
booklet includes dimensional drawings 
and complete air delivery tables for all 
of these blowers. Two of the belt drive 
models, a high temperature blower, and 
a new design for low-volume high-pres- 
sure requirements, are new lines which 
have not shown in any previous 
catalog. Copies of the new booklet are 
available now. Simply .. . 


Circle No. 7 on Postcard 
Centrifugal Casting Data 


A new booklet just released by Elec- 
tric Steel Foundry Company graphically 
describes the products and applications 
of centrifugally cast heavy-wall, cylin- 
drical stock, tubes, IPS pipe, and sym- 
metrical shapes manufactured by the 
company. ~~ * the information in- 
cluded in the booklet is a data page giv- 
ing machine finishing tolerances, For 
your copy of this booklet, simply .. . 


Circle No. 8 on Postcard 
Solenoid Operated Valve 


A new eight-page technical bulletin 
has just been issued by Golden-Ander- 
son Valve Specialty Company. Fully 
describing the Golden-Anderson sole- 
noid operated valve, this new bulletin 
contains complete operating instructions 
along with detailed parts lists, and di- 
mensional drawings. For your copy 


| 
Circle No. 9 on Postcard 


Hydraulic Crane Data 


Austin- Western Company has re- 
leased a new booklet and data sheet de- 
scribing a unique hydraulic crane re- 
cently developed by the company. Com- 
plete specifications of this new hydraulic 
crane are included, as well as numerous 
illustrated applications. Just .. . 


Circle No. 10 on Postcard 
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™ NEW EQUIPMENT 
ADVERTISED PRODUCTS 








1. Before... 


Bundle Cleaning Method 


Fast, efficient and thorough describe 


the new Hydro-Blast cleaning system. 


recenthy an on a carriage which can be moved the 
tube bundle entire length of the cleanmy unit room 
new svsten ATL metros, and 
controlled trom a control panel outside 
Windows in the 
allow the operator com 
plete visibility. of the tube bundle and 
tubes thie Nnother unusual feature 
mounted i the end 
misides of the 


Phe Ohmstede Company 
Hydro-Blast 
singe at 
Hydro-Blast ¢ 


lomgeet neces 


nounced its 


pressures, feeds are 


cleaning SCTV ICE 
manutactured by orpora 
it has been found ne 


spend many man hours chipping 


the cleammye room 


then, 
cleaning room 


sary to 
away Waste compounds from the 
a job that is often 
method oft 
sures up te 
completely new, Tout thee 
this method te @ Savini 


Dorsal le cleanings Is 
Fhe photraraghs ith @ Lhiorouch cleaning 


ined cffectivens P the wnt. bagure @ Proniotes 


operation 
ts that the guns are 
water-sandblasting at) pres doors for cleanmye the 
JW psi ois not im itsell tubes, Other features of this new 


appli ation ol 


insufficient. “Phe 


{ le ali 
Wise SVSTOTN are 


rapid and effierent tubs ee ee ee 
strate the 
operating: effierenes 
tramed sand pass 

bundle, allowine com 
i the rmiost tubes. \ 
sand gun, ready adjust 


ble tor variable pressures, is mounted 


t! vater-o1 
| the 

plete cleans 
OH) vp water 


iitormation on both thas 
and this) new 


ripole tT 
leanmmye system 


ust. 
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2. Hydro-Blast Goes in Operation .. . 


Thread Sealing Compound 


heo Engineering Company is now of 
termny: a chemreally mert) pipe thread 
sealing compound with a base of pure 
Teflon. Named ‘Teffilm, this compound 
forms a continuous film preventing 
spiral wicking and teakage, and con 
tamination of material bempe conveyed 
Some of the features of this new ma- 
ternal are 


with metalhe and 


Commections 


broke nh ¢ asily 


@ Suitable for use 
polit tie threaded 


@ Permits 


When necessary 


joints to In 


@ Eliminates vauling and shearmp of 
threads 


ely Comsistenet are 


a avarlable 
Jishit-leodliod = feor 


precision threads and 
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"After 8 years 


| viscous for manual application 


of service | er ee a 
ee6c PLIBRICO lining Circle No. 12 on Postcard 
in excellent condition!” 


This report, on the lining of a vertical ad PLAME-THONT 

heater at a northern Ohio refinery, typifies JOINT 

the service Plibrico refractories offer to 

the refining industry. _— WEAT AND 
More and more refinery engineers are uae 

selecting Plibrico products for mainte- 

nance—first, because Plibrico refractories 

can be depended upon for long-lasting, 

highly-effective service. Furthermore, 

Plibrico products offer dollar-and-cents 

savings in installation time and upkeep. FLAME-TIGHT 
Plibrico’s jointless, monolithic con- JOINTS 

struction eliminates the spots where most 

maintenance troubles begin — the thou- 

sands of joints which are the weakness Hy WaTER-Tent 


of less effective types of refractory 3 PRESSURE TYPE CABLE 
construction. WIRE CONNECTORS ; BUSHING 


CONNECTION 














Explosion-Proof Lamp 


Crouse-Hinds Company is) mtroduc 
ing a new lightweight explosion-proof 
hand lamp for hazardous locations. This 

. a new type rain lamp weighs 434 pounds 
There's a Plibrico refractory or about half the weight of previous 
product to fit any job in the refin- lamps of its type. Some of the features 
ing industry . . . specifically de- of this new lamp are 
signed to successfully combat the @ Both lamp chamber and handle are 
conditions which most often cause eo . 

. ressure type Wire connectors i 
operational breakdown. | the cord connector assembly instead of 

soldered connectors are used, 

@ Rubber bushings are supplied to 
accommodate 4¢-inch to 5¢-inch portable 
cord 

@ The fixture is illuminated by a 
standard 100 watt rough service lamp 


This item supplements Crouse - Hinds 
Company data on pages 326-327 of The 
Refinery Catalog, 20th Edition. 


Circle No. 13 on Postcard 


See your local Plibrico Sales & Service dis- BT fo eee : 
tributor for detailed information . . . or write om Instrument Calibrator 


oF call for mod copy of Plibrico’s 16-page \ pneumatic calibrator for testing and 
book on Plibrico Refractory Products for | calibrating pressure mstruments which 


the Oil Industry. operate between 20 inches of HO and 
25 psi has been developed by Republic 


Flowmeters Company. Performing the 

} same function as an air loader, it may 

>) ide a » be adjusted accurately to produce any 

| predetermined pressure by adding or re 

| LOrLe@oO OM PANY | Wrevingcativrated wershts irom'a weish 
beam. Some of the features of this new 


1804 Nerth Kingsbury Street, Chicago 14, Iilinois calibrator are as follows 
PLIBRICO SALES & SERVICE IN PRINCIPAL CITIES @ (Operates from a 35 psi air source 


REFRACTORY PRODUCTS + ENGINEERING +- CONSTRUCTION © Completely portable 
. 
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How to 


Insulate Your Towers 


against 


rising 


maintenance costs 


One simple step can help you hold tower insulation 
replacement costs within bounds. 


Use Monel® hexagon netting ... Monel bands... 
Monel tie wire. 


Monel successfully resists corrosive attack by mois- 
ture and acid or alkaline fumes...It prolongs the 
life of insulation in damp and humid areas, coastal 
locations, and the corrosive atmospheres of indus- 
trial locations. 


You get other advantages, too. Although Monel is 
stronger and tougher than structural steel, it is plia- 
ble and easy to handle. You can bend and twist thin 
Monel wires to snug fits. You can stretch and crimp 


MONEL HEXAGON netting and 
bands hold tower and tank insula- 
tion firmly in place. For interior 
pipe lines, many refineries and 
chemical plants use Monel tie wire 
in place of the bands. 


Monel bands tightly without snapping them. 


You can see, then, how Monel is almost certain to 
bring you important economies over the years. 
Monel-secured tower insulation goes on easily... 
stays tight... lasts long...saves frequent erection of 
expensive scaffolding. 


For your next tower — or tower repair job — insure 
permanence and future savings by using Monel 
hexagon netting, and Monel bands and tie wire. 
Consult your Distributor of Inco Nickel Alloys for 
the latest information on their availability. Remem- 
ber, too — it always helps to anticipate your require- 
ments well in advance. The International Nickel 
Company, Inc., 67 Wall Street, New York 5, N. Y. 


Inco Nickel Alloys 


Ais, Monel. .. your PARTNER IN PROGRESS 


reset wane 


January, 1954—Prrroteum REFINER 





New Equipment... 


@ bliminates setting output pressures 
with a manometer 

@ Quick and accurate repetition of 
fo Ahn Tees BA output pressures 


= « a. 
— , + -yhen 
mosies @ (7 2 acs - / For complete details on this new 
= 
vad iO E item 


ee a | 


“ae : Circle No. 14 on Postcard 
— ws 
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Overall view of Hardinge Rectangular Clarifier installation at Shell Oil Company's Houston 
refinery. The Hardinge traveling mechanism is 41’ 6” across and spans two settling sections 
of the 6 long oil-water separating tank. 








Power Drive 


Reaver Pipe Tools, Ine... is making 
available the new Bever model 1D) power 
drive. In order to imerease portability, 

° the steel and cast iron formally used 
Hardinge has been replaced by aluminum. Weight 
of the Model D is) now about 100 


RECTANGULAR CLARIFIERS pounds. Among the new features of this 


new power drive are 


for refinery waste water @ lever safety-lock on switch 


@ Bronze spindle bearings 





@A_ heavy-duty) 'x-inech to 2-imeh 
chuck 
@ knclosed wears, running in oil 
@ Weatherproof motor 
This item supplements Beaver Pipe Tools, 
: Inc., data on pages 196-197 of The Refinery 
The Hardinge Rectangular Clarifier solids or sludge, making the water Catalog, 20th Edition. 
' «on f . - 4 , sufficiently clean to permit disposé 
has been found to he the answer to |! permit disposal Circle No. 15 on Postcard 
the refinery waste water disposal prob. directly into nearby streams, Also, the | 
lagoon required for the sludge is only 
a fraction of the size of that required 
for the unclarified waste water. Fur- 
ther, the oil skimmed from the sur- 
face can be reclaimed and sold. 30 
refinery will remove surface oil almost Hardinge units are now in operation 
completely and most of the settleable at oil refineries in this country. 


lem by a number of oil refiners in 
different parts of the country, One or 
more of these units installed in’ the 
effluent waste water channel of an oil 


Instrument Tubing 


Samucl Moore and Company = an- 
nounces the availability of color coded 
lines in its product, Dekoron lmperva- 


pak poly-cor, a patented instrument tub 


COMPAN Y, INCORPORA TED ing harness. The use of color coding 


| simplifies installation of instrument lines 
by eliminating the necessity for the im- 


YORK, PENNSYLVANIA . 240 Arch St. . Main Office and Works staller to identify individual lines by 


New York + Toronto * Chicago * Hibbing + Houston + Salt Lake City - San Francisco | such means as applying compressed air 
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The modern gas industry requires a lot of old-fashioned know- 
how. It takes a company like Pritchard—with more than a quarter of 
a century’s experience—to understand the complexities of modern 
technology . . . to keep pace with the many new design, engineering 
and construction developments in the gas processing field. All that 
Pritchard has learned, all the exceptional skills and techniques acquired 
during those long years of proved ability, make possible for you new 
accomplishments today and tomorrow. 


Without that vital background, Pritchard would not be so 
uniquely qualified to provide modern, efficient processing facilities 
like the natural gasoline recovery plant shown here which was designed 
and built by Pritchard for the Hugoton Production Company of 
Ulysses, Kansas. This plant handles a daily capacity of 90,000,000 SCF. 


Why don’t you depend on Pritchard for complete “drawing 
board to on stream” service? Your inquiry will receive complete and 


immediate attention. 


a 2 


fy J.P. Pritchard.« Co. 


ENGINEERS © CONSTRUCTORS © MANUFACTURERS 





Industry’s Partner for Progress 





f illic Dept. 338,210 West 10th Street, Kansas City 5, Mo. 
Serving the Gos, . F ie = 
Power, Petroleum and me ae ate, we 
Chemical Industries ‘ 
CHICAGO © HOUSTON © NEW ORLEANS © NEW YORK 
PITTSBURGH © ST. LOUIS © TULSA 
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a good job | 
| | to one end with a long run of tubing 
we i done ece The new Impervapack poly-cor is avail- 
RA NaCI ee ries hee caieh ix Ge ook 


has individual lines coded in black, red, 

e | blue or green, Other colors can be 

with AIRETOOL tube supplied on special order. Some features 
ot this new instrument harness arc: 
cleaners and expanders j | Sana 
@ Lower initial cost 
: . . @ Easy installation. 

For really effective tube cleaning in any Additional nfumation on this nev 
refinery unit, tools must have power product is available now. Just . 
power to rapidly and efficiently remove 
hard-rock coke deposits. AIRETOOL Circle No. 16 on Postcard 
high speed motors have that power. 
Ball bearing thrusts at both front and 
rear assure constant torque at all 
speeds — loaded down to as low as 
50 RPM, they will not bog down or 
stall! All AIRETOOL motors are 
tough but still easily maintained; 
all parts are ground to a slip-fit 
requiring no special tools. 
See how easily you can save 
time and money on tube 
maintenance; write to The AIRETOOL series “6000” 


AIRETOOL Manufacturing ball bearing motor, 
Co., 316 S. Center St. chown with single en- 


Springfield, Ohio. pansion type cutter heod' Industrial Flashlight 


for thoroughly cleaning 
coke from straight tubes. The #453 Industrial Safety Type 
Ty Flashlight is a new addition to the pro- 
f Ps ducts made by Burgess Battery Com- 
= pany. This new item is approved for 
use in hazardous locations by the Un- 
derwriter Laboratories and the Bureau 
of Mines. Some of the features of this 
new item are: 
@ Non-corrosive break proof plastic, 
insulated in completely waterproof case. 
@ Double-thick lens 
Solve tube @ Replaceable alloy switch 
expansion problems @ Bulb ejector 
@ Spare bulb holder 
@ Bulb bumper block. Should the 
bulb shatter, the bumper block auto 
matically breaks contact between the 
bulb and the batteries, thus preventing 
spark through contact 
For additional information on this 
new item, simply 


Circle No. 17 on Postcard 





There’s an AIRETOOL TUBE 
CLEANER and TULE EXPANDER For accurate, consistent rolling of 


for Every Type of Tubular Construction condensers or heat exchangers, 
. ' tube ends, AIRETOOL 


“\y Tube Expansion Sys- 
tem automatically rolls | } 


aed hl joints to uniform and 
/ 4 4 maximum tightness, 
4 eliminating all possi- 


bilities of over-expan- 





Centrifugal Pump 
MANUFACTURING COMPANY sion of tubes ond dis- A new series of “carbate” impervious 


| 


tortion of tube sheet. graphite centrifugal pump = sizes and 


SPRINGFIELD, OHIO — | types has been announced by National 

: y Tulsa, Philadelphia, Carbon Company, a division of Union 

H Baton Rouge Carbide and Carbon Corporation. Type 

Representatives ; 4 C and Type F pumps are made for ap 
’ ipa . hi . Hud Heights, N. J. , ’ 

Yor — = oe . plication in’ the refining and petro- 


in USA. Canada, : 
Mexico, South America, England chemical industry wherever ss 
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BUBBLE CAPS 
and RISERS 


ne 


if 


Say 











Weg 





| by 


job! 
——A 


rms 
and Without De Cost 


Being entirely unassociated with any metal producer, PSC 
regularly fabricates the complete list of ferrous and non-ferrous 
metals and alloys normally available today. At PSC you can order 
processing equipment in the one particular metal which best meets 
your specific heat and corrosion requirements. Service records of 
fractionating towers, for instance, show that this PSC advantage 
repeatedly results in better life/cost ratios of bubble caps. 
Quotations on alternate metals are always available at PSC. 

With dies on hand for about 300 standard styles 
of bubble caps and risers, PSC is in a position not Presse” seer 
only to save many customers the cost of dies but also psc 


Se 
ap | 





¢ ALUMINUM + STAINLESS STEEL, any 
¢ BRASS chrome-nickel or 
¢ COPPER straight chrome type 
¢ NICKEL ¢ STEEL, carbon 


to save them design and delivery time. PSC 
bubble caps are furnished for all methods of 
tray assembly. Special caps furnished to order. 
Send blue prints or write as to your needs. You 
will find, we believe, the largest compilation 
of engineering data on bubble caps and 
risers in PSC 

catalog 52. 


Send for 
Process 
Equipment 
CATALOG 
52 


THE PRESSED STEEL COMPANY 


on £e oe re » ) | fae 2s 2 Fea ea See 


Industrial Equipment of Heat and Corrosion Resistant WEIGHT-SAVING Sheet Alloys 
ve ve w+ OFFICES IN PRINCIPAL CITIES «+ *« * 


| a - mn 


January, 1954-—PrrroLeuM REFINER 





iN 


CONDENSER 
TUBES? 


You may be doing 
just that if your plans don’t 
include CHLORINATION 
EQUIPMENT for slime control 
by WALLACE & TIERNAN. 


Chlorination equipment 
because it controls slime that 
grows on the walls of condenser 
tubes not protected against it. 
Enough of the growth even- 
tually seriously reduces heat 
transfer efficiency — actually 
insulates your steam from the 
cooling water. Back pressures 
go up, production drops, oper- 
ating and maintenance costs 


WALLACE 


COMPANY 


rise, and eventual shut-down 
becomes necessary for regular 
clean-out pericds. 


Wallace & Tiernan equip- 
ment because it is versatile, 
sturdy and dependable — 
proven by thousands of success- 
ful installations, vouched for 
by satisfied users everywhere- 
and because there’s a Wallace & 
Tiernan chlorinator for every 
job. Write today for informa- 
tion on how Wallace & Tiernan 
chlorination may help you solve 
your slime problem. 


NO WATER 


regar dle 
Source. Cc 0 F 
helps reduce - n 
Process 
r. 


. 


& TIERNAN 


~~ &. 
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New Equipment. « « 


conditions are corrosive to ordinary iron 
and steel. Some of the features of these 
new pumps are: 

@ Capacities from 5 to 1500 gpm at 
discharge pressures up to 1000 psi 

@ Mechanically sealed with enclosed 
cooling 

@ SN armored connections 

@ Maximum 
parts 

@ Pump efficiency up to 60 percent 

@kase of operation and maintenance 

This item supplements National Carbon 

Company data on pages 758-759 of The 

Refinery Catalog, 20th Edition. 

Circle No. 18 on Postcard 


interchangeability 





SECONDARY 
SEPARATION 
TUYERE 


SHUT-OFF OR 
SAFETY VENT 





OUTLET 


PRIMARY 
SEPARATION 
TUYERE IN 
BULKHEAD 


LIQUID 
LEVEL 
CONTROL 
VENTS 


OIL-GAS SEPARATOR 











Oil-Gas Separator 


A new oil-gas separator is being of 
fered to the refining and petro-chemical 
industry by Centrifix Corporation. Uti 
lizing a newly developed dual centrifical 
tuyere, oil-gas separation with effi 
ciencies up to 99.9 percent have been a 
complished. Design adaptations permit 
use of the two stage unit on distillation 
column outlets, slop oil separators, ete 
The units may be designed to operate 
at a variety of temperatures up to 600 
degrees and pressures from atmospheric 
to 3000 pst. Rlowdown connections at 
side and bottom permit removal of silt 
sediment either continuously or inter 
mittently. A high level shutoff or safe 
ty vent located at the top of the sepa- 
rator, affords safe relief in the event of 
overloading. Sight gage vents are pro 
vided as required. For complete details 
on this new development, simply 


Circle No. 19 on Postcard 


Tube Cleaning Gun 


The improved Elliott Jiffy Gun and 
new type spiral wound nylon” bristh 
brushes are now being offered to the 
refining and petrochemical indusiries as 
a new casy way to remove sludge and 
other soft deposits from condenser tubes 
The new “Jiffy Gun” is fired by simply 
placng the brush m the tube and = tn- 
serting the nozzle end of the tube in 
hither air or water may be used as the 


lol. 33, No. 1 





ANALYZER 


Highly sensitive to changes 
in oxygen content. 


Rapid response to changes 
in oxygen content 


No liquid or gaseous fuel 
required to be added 
to gas sample 


No chemicals required. 
High accuracy maintained 


Not affected by wide 
voriation in rate of flow 
of gos sample. 


Rugged construction. No 
delicate or moving parts. 


Easily installed — no 
speciol fittings required. 


January, 1954 
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RECORDER 


Self-balancing bridge circuit assures 
accurate, permanent calibration 


Electronic amplifier has no moving 
parts High sensitivity Rugged 


Immediate response—aonalyzer is 
continuously connected to 
recording pen drive motor. 


As many as four analyses can be 


recorded on the same chart. 


Range can be changed easily 
in the field. 


Isolating transformer for each 
amplifier removes line interference 
from bridge circuit. 


Extra slide wire available for control, 


remote indication—for recorder or 
contacts for alarm circuit. 


KELINER 


Oxygen is unique among other common gases in that 
it is highly paramagnetic (attracted into a magnetic 
field). This property of oxygen is the basis of the 
operation of the Hays Magno-Therm Analyzer in the 
analysis of industrial gases. 


application 


Hundreds of companies are using the Hays Magno- 
Therm O. Analyzer and Recorder in applications from 
revivification of SO» removers in manufactured gas 
industry and regeneration of catalysts in oil refineries 
to mixing air with propane to get substitute fuel. 
Boiler plants use it as a combustion guide because it 
is the only means of getting an undistorted picture of 
excess air. 


Write today for bulletin 52-829-56 and get com- 
plete details. 


Automatic Combustio 
Bosler Panels ¢ CC 
Ver flow Meters and 
Gas Analyzers © C 
Combustion Test Sets 
Electronic Onygen Recorders Y) 
Electronic Fiowmeters 


Electronic Feed Water Controls 


CORPORATION 


oe 


CITY 9, INDIANA 


Momature Bemote Ind ators 





= New Equipment... 


gun’s operating medium, although water 
is recommended as its flushing action 
materially speeds the job 

A few of the new features of this 
maintenance tool are: 

@ New type spirally wound brushes 

@ Rugyed but light construction; op- 
eration by simply inserting the nozzle 
end of the tube and pushing 

@ Seventy-pound water pressure is 
sufficient for operation. 

If your cleaning problem is with small 
tubes or pipes, you will find this item 
of particular interest. 

This item supplements Elliott Company data 

‘ . ; on pages 405-412 of The Refinery Catalog, 
Baldwin-Hill MONO-KOVER is a flexible, 20th Edition. 
featherweight pipe insulation easily applied by Circle No. 20 on Postcard 
spreading at the seam, snapping around pipe and ' 
fastening with staples, bands or other fasteners. 
It is incombustible and moisture-proof—com- 
posed of fine mineral wool fibers bonded with 


phenolic resin and molded in one piece sections. 


a a Satie tied 
as » 


| Submersible Pump 


Penberthy Injector Company is mak- 
ing available to refining and petrochem- 
ical industry a new submersible pump. 
Designed for portable or stationary use, 
new automatic submersible sump pump 

‘ with 114” discharge has a capacity of 

@ Extra Light Density @ Takes Rough b ca gallons per hour at a discharge 
rn vad of 10 feet, or 400 gallons per hour 

* Easily Cut and Fitted Handling . | at 24 feet head. A few of the many new 


features of this pump are: 


@ Six Foot Lengths @ Effective Up To @ A positive priming without venting 
© Resilient, Flexib! 350° F. @ bighteen-inch pump down range, 
esilient, Flexible ' no complicated adjustment required, 

’ @ Easil Nested @ Motor is specifically designed for 
ont Break or 
submergence duty 


Crumble * Non-Corrosive « Overload protection 


@ Combination carbon-ceramne rotary 


@ Easy to Paint @ Won't Rot, Decay, craft seal 


a Highly Efficient Mold This item supplements Penberthy Injector 
: , es 840-845 of The Re- 
® No Coarse Fibers @ Lower Applied Cost fan Pow oun Edition asics 


Circle No. 21 on Postcard 


Write For Complete Information Plastic Filter 
BALDWIN-HILL COMPANY wiv isin see i 


rosive materials such as fuming nitric 


701 BREUNIG AVENUE © TRENTON 2, NEW JERSEY ahd, tditeeh qneaiie, teed 


acid and ete. The filter medium is porous 


Kalamazoo, Michigan . . . Huntington, Indiana .. . Temple, Texas Kel-F which is completely resistant to 
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EFFICIENT Cul 
ponte . 


HEAT EXCHANGERS 


ASK THE 
AEROFIN MAN 


Your Aerofin man's recommendation means high eff- 


ciency, long service life, low maintenance costs. 


Aerofin's unequalled laboratory and manufacturing 
ae ee ee facilities — unequalled knowledge of heat-exchange 
Acronn i sold only DY mantu- s e 
facturers of fan-system appara- practice — are devoted exclusively to the design and 


tus. List on request. manufacture of highest quality extended heat surface. 


AEROFIN CORPORATION 


410 South Geddes St., Syracuse 1, N. Y. 
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eee Another New Time-Saving | all common acids and bases in all con- 


Faster, 
Simpler Beckman Flame Photometer — ‘=i mic" swieale: Sern siti 


ing media, such as concentrated hydro- 

4 . . | gen peroxide, as well as severe reducing 

Gasoline Application! agents, will not attack the filter medium 

Another interesting feature of this 

new filter is that it will not catalyze the 

= . decomposition of H,O, even though it 

Analyses Again the Beckman does present a very large surtace area 

Flame Photometer has brought The standard filter elements will remove 

ail . * all particles larger than five microns in 

for new speed and simplicity to chem- liquid filtration and much smaller par- 

ical procedures — this time a quick, ticles in gas filtration, The units can be 
' | PR SON sthod of testi used at temperatures up to 350 F. and 
Tetraeth llead accurate method o testing un- are resistant to thermal shock. The filter 

- known gasoline samples for tetra- | medium has a tensile strength of 900 psi 
: x and a modulus of elasticity of 18,000 psi 

ethyllead content. Complete data on this new product ts 


available now. Just 
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Microballoons 


Large scale production and marketing 
of Microballoons is announced by Bake 
lite Company, a division of Union Car 
bide and Carbon Corporation. Micre 
balloons is a name given to millions ot 
microscopic ballons of Bakelite phenolic 
resin’ Which when floating in as thin 
D As perfected by Pan American Refining Cor- layer on top of crude oil, provide up te 

poration, this new method cuts analysis time |} 9 percent reduction in evaporation loss 

to only 5 minutes per determination! from oil storage tanks. Fach Microbal 
loon is filled with inert nitrogen vas 
sealed inp by thin walls of Bakelite 
phenolic plastic. The balloons vary trom 


2 as : (2 te OOS 6 mehes m diameter, and 
> Coupled with its unusual speed and simplic- have a halk density of agprosimatels 


ity, this new technique has shown an accu- 8.7 pounds per cubic foot, The resistance 
racy of 0.01 mi./gal. in a series of 15 TEL of phenolic resins to oils and most other 
determinations! chemicals prevents the tiny balloons 





D It eliminates need for unleaded gasoline stock 
as a base reference—a reference not always 
available in normal refinery operations! 


trom tilling with oil and sinking te the 
bottom of the storage tank. The strength 


— 


This is One more in a constantly-growing list of time- 
and money-saving applications for Beckman Flame Photom- ee geste whem : demdnn tates @ 

~ - é ‘ esist, ct 4 ststeon eeps iM 

eters. Why not investigate today the important savings to be balloons from bursting as they jostle to 
made in your operations? Details on the above application, vether ang against the metal tank walls 

as well as data on many other uses for the Beckman Flame bh xtensive field tests on different sizes 
Photometer, are available from your nearest Beckman dealer. and types of tanks under varvinew con 

Or give us the field of analysis in which you are interested — nn Ohi, Mbinets and Ook Mabon 
. omeducted «a cThnts © 

and ask for Data File 36-25 have been conducted over period : 


tore than one vear, The microscopic 


balloons im service am larce tanks ter 
. . ° mere than one vear have shown me be 
havior or appearances 


bor complete intermation on this mew 
BECKMAN INSTRUMENTS, INC. 


material, pust 
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...for 
example: 


Chemical Feeders are used throughout the oil indus- 
try to keep wells and pipelines in good, flowing 
condition. But, in wet gas fields corrosion frequently 
stops the motors that power these feeders. 


To solve this problem, Manzel developed a chemical 
feeder with built-in automatic force feed lubrication 
which protects the gas motor from corrosion and 


asSneweneounnmeaowed 


insures continuous operation of the feeder. 
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base eewaonenee ae eoaaewmaeaeaaanaad 
Lewis Sillcox Elected 
New ASME President 


For 50 years a leader in the field, Manzel is today a flexible, fast- 

moving organization with the special technical skill for meeting lewis K. ee peg: i yt 
: : : , man of the board of the New Yor ir 
your needs quickly and economically. Write for further informa- | Brake Company, has been elected presi- 
tion about Manzel Force Feed Lubricators and Chemical Feeders. | dent of the American Society of Me- 
| chanical Engineers for 1954. He suc- 
ceeds Frederick S, Blackall, Jr., who is 
also president and treasurer of The Taft 

Peirce Manufacturing Company. 
ASME. has also elected five regional 
vice presidents. These are: Willis F. 
Thompson, vice president, Wescott & 
Mapes; Professor William G. McLean, 
head of the Department of Mechanics, 
Lafayette College; Thompson Chandler, 
chemical engineer, Carbide and Carbon 
Chemical Corporation; Vernon A, Peter- 
son, district manager, Elliott Company; 
é : ‘ and Professor Clifford H. Shumaker, 
285 BABCOCK STREET Operg . director —— nee of Management, 

Southern Methodist University. 
BUFFALO 10, N. Y. Elected directors-at-large were Frank 
| L. Bradley, plant engineer, Forstmann 
Woolen Company, and Robert B. Lea, 


f , : ‘ 
t. A_DIVISION OF FRONTIER INDUSTRIES, INC. | | 2mtinater of exports, Sperry Corpora 
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New Books... 





Hydrocarbon Gasification 


Pilot Plant Catalytic Gasification of 
Hydrocarbons, ©. H. Riesz, P. C. 
Lurie, C. L. Tsaros and FE. S. Petty- 
john, Institute of Gas Technology, 
17 West 34th Street, Technology 
Center, Chicago 16, Hb $5 

This IGT Research Bulletin No. 6 

presents the results of a pilot plant im 
vestigation of the catalytic cracking of 
hydrocarbons of low molecular weight, 
in the presence of steam and air, a 
method of producing equivalents of var- 
ious types of utility gases, manufactured 
and natural 

Hydrocarbon gasified in 

included natural gas, refinery 
propane, butane, gasoline, kerosine, 
crude naphtha and light gas oil. The 
study shows that cracking them to pro 
duce a low heating value “carrier” gas, 
and subsequent enrichment of this cas 
rier gas with natural gas or propane, is 
a means of providing base load substi- 
tutes or peak load supplements for util- 
ity systems distributing carbureted 
water vas, coke oven-carbureted water 
mixtures, natural vas, or manu 
vas-natural mixtures 


«ts 


this study 


oil pas, 


as 


tactured 


Facts About Hard Water 


What is Hard Water, Ir. Cornelia A. 
Tyler, Water Conditioning Research 
Council, 111 Wo Washington Street, 

$1.75 
Phis book, the first authoritative 

commercial publication on the practical 
aspects of different classes of water sup 
ply, is designed to educate the Amer 
ican public to appreciate and demand 
the many benefits of conditioned water 
In compiling this work, Dr Tyler 
used data from scientific journals 
the past 30 vears to show how the « 
dition of water controlled 
make living more pleasant and less cost 
ly Phie tully docunrented Drevok 
written tor the and meludes 
graphic explanation of why Water ts 

“hard,” results of soap tests, a review 

of effects of cooking and human con 

sumption, and the « in sett 
water usage. lon-exchange rue 
pal hardness reduction 

Sott water shown 
both ground and surtace 

of the | S. Included im 

such studies as that ot 

of Tlmow on the effect 
salts « the quality ot 


ais 


( hic ano 
Then 


has 

ot 
on 
can be te 


is 


layman 


OnVeHIChHees 
and 
are reviewed 


Is to be a rarity om 
Water supplies 
the book 
the University 
of hard water 


canned peoods 


Ate 


Water Conditioning 


Betz Handbook of Industrial Water 
Conditioning, Fourth bdition, W 
Ho & LD Betz, Gillingham & 
Worth Streets, Philadelphia 24, Da 

SO 
NItheoush 
cation, the 
Ph ianned oe vcok 


a «rect, 


technical peralods 
Betz 
it 


It 


basically at 
fourth edition ol 
covers its subject 
lerst 
offers a practical up-to-date 
Wha 


hrowlealye t 


Tite 
hatter 
cusy te une and = fer 

\t ter re 


Ive 


or study and tniedler 


without 
chemistry 


ference 
terre 
Water 

Phe introductory 
handbook 1 with 
rierit por 


s specialized 


ane ecngameecrmy 


chapters on 


lew basic Water treat 


cesses such as acration, coagu 
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A matador is aware of the risks in his job 
but because SLIPPERY FLOORS GIVE NO 
WARNING— often look safe—workmen can 
be killed or hurt before they know their 
danger! A practical remedy is A. W. 
Super-Diamonp—tough, rolled-steel floor 
plate with an exclusive, engineered raised- 
diamond surface. SureR-D1AMOND puts 
0 anti-slip traction points in every foot- 
step —gives maximum foot safety at low 
cost. Investigate Super-Diamonp for 
accident prevention. Write for new 
Booklet SD-17. 


Economy Rolled Steel Floor Plate 
ALAN WOOD STEEL COMPANY 


CONSHOHOCKEN, PA. 


Other Products: A.W. ALGRIP Abrasive Rolled Steel Floor Plote 
Plates « Sheet © Strip « (Alloy and Special Grades) 








New Books... 


DEAN BROTHERS PUMPS /NC. 
Type R2R Centrifugal Process Pumps lation, softening, ete. Subsequent chap- 


ters are concerned with specific water 
problems, particularly problems en- 
countered in boiler water and cooling 
water conditioning. Applications and 
limitations of various water-treating 
equipment and methods are covered. 

\ supplementary section of the hand 
book devoted to control water analyses 
and their interpretation will serve as a 
guide to plant engineers and chemists 
. . in handling and supervising water con 

. ditioning operations 

316 R2RSM “4691 : ae Organized for quick reference or easy 
Type R2R Process study, the handbook is designed not 
only for engineers and chemists working 
directly with water problems but also 
for management executives, consultants 
and others concerned with water condi- 
tioning im industrial plants 


Maintenance Meeting to 
Try to Give All Answers 


bifty-seven experts, from all mdus- 
tries, will address the Plant Maintenance 
Type R2R Process Pump & Enginecring Conference to be held 
in Chicago concurrently with the Plant 

Maintenance & Engineering Show set 





DISASSEMBLY: The Type R2R process OPERATING KRANGE: Type K2K. Heavy » 
pumps can be disassembled without dis- duty, process pumps are available in for January 25-28 im that city 
connecting the suction and discharge pip- eighteen different sizes, enabling our engi- With the atm of disseminating all 
ing. By firat removing the spacer from the neers to furnish unite specially designed labl . # " 
spacer type coupling, and unbolting the and constructed for the particular work available itormation on controversia 
casing from the cradle the entire cradle to be performed. subjects in the theld, the conference will 
and nae Stoaeng siemens - be a“ ay ge ~ “ Spee Guiene per ae. take place at the Hotel Conrad Hilton 
mov w u uc : } 00’. $ 

Ghnree ~ = ee ee ee 4000 "Pee » — “ and the show at the International Am 

phitheatre 


BUILDERS OF OUTSTANDING PUMPS Thousands of new products will be 


, . shown at the show, which is now among 
SINCE 1869 the five largest annual industrial shows 


CENTRIFUGAL and RECIPROCATING PUMPS held in the ULS. b.C. Morrow consult 
ing editor, “Factory Management & 


ls Maintenance,” will be the general chai 

; ote: , man of the conference. The exposition 

: : this vear will be the largest ever held 

in the field 

Horizontal, Single Style, Double \ panel headed by 16 speakers slated 

Acting, Piston Type, Close Clear- for the close of proceedings will be the 

4040 ance Pump. Designed to handle highlieht of this vear’s conference. At 
volatile liquids 

will be made to 


Close Coupled Centrifugal Pump this vathermey an effort 


bn answer all previously unanswered ques 
‘ . tions. Eight industries will receive spe 
be ‘| cial attention, with two round tables 
a & scheduled to deal exclusively with then 
' respective problems 
= In addition te three general sessions, 
4043 AA sestesatah, Buplen, Beutte Acting, the program will be divided into HD se 
side Pot, Piston Type, Of) Bath tional conferences and 20 round tables 


> ‘oe 
ee ~~ ieee Power Pump Four of the sectional conferences and 
all of the round tables will be repeated 
to permit visitors to choose alternative 
davs tor attendance 
Advance reyistration cards for beth 
the show and the conference may be ob 
3556 tained from Clapp and Poliak, Ine., pro 
ducers of the events, at 341) Miaadison 


Double Vedestal Bearing Centrif- Durable Duplex Packed Piston Pat- Vente , New Ye wk V7 : 
ugal Pump tern Steam Pump, Side Pot Type Phe General Session and the Seetional 
Conterences scheduled tor Monday, lan 


vary 25, will cover the major subjects, 


ESTABLISHED [869 While the Round Tables amd Sectional 
Coaterences on the subsequent two days 


} DEAN BROTHERS PUMPS /NC. 1 Will be devoted to specific problems 





Subjects to be covered the first day 


/NOIANAPOL/IS /wO. ‘ ine Trvele : Preventive Maintenance—Pre's 
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Graphic indication of process limits 
Flange-to-flange flush mounting 
Fully interchangeable in seconds 
Drum dial, linkless mechanism 


Fixed reading-point improves speed of 
scanning 


Scale-set adjustable high low operating 
guides and alarms 


Plug-in unit easily removed with finger Fits panel space only 234” x 54” 

jack for check or change yet with 534” long, readable 

scale in keeping with 12% accuracy. 

Unique, new “graphic guides” mark high/ ‘ow operating range, are 

Completely described adjustably mounted on scale drum and carry switch trippers to 

and illustrated in actuate alarms or take emergency action. Rotating drum dial and 

Catalog 55-10. Write fixed reading point permit large, easily read figures and open, 

sg ggg uniform scale. Building block construction of Ratographic indi- 

for it today. cators permits field addition of alarms and guides to the basic 
precision pneumatic indicator. Illustrated are two indicators 
which form a control selector station accessory for remotely 
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) FISCHER & PORTER CO. 


2320 County Line Road, Hatboro, Penn. 
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Company owned sales and service branches strategically located throughout the world, 





Some men search for years among fine tobaccos 


before they find a blend that’s just right. 
VA SY When they do find it, pleasure proves. . 


¥ 
+ THERE'S ENOUGH DIFFERENCE 
a TO MAKE .y THE DIFFERENCE 


It’s the same way with many products you buy for service, notably 
Heat Exchanger Tubes. Specifications for alloys and applications are well 
recognized. And yet it is true that many Scovill customers find enough 
difference in the performance of our Heat Exchanger Tubes to make all the 
difference in the efficiency and economy of their installations. 

Part of it is due to Scovill production differences, such as Continuous 
Casting, and our century and a half of metal-producing “know-how.” Part 
of it is due to Scovill’s unrivaled Technical Application Services. Almost 
always it adds up to longer tube service, less trouble maintaining efficiency 
under tough operating conditions, worthwhile savings. Let us prove it. 
Scovill Manufacturing Company, 99 Mill Street, Waterbury 20, Conn. 
Phone Waterbury 4-1171. 


SCOVILL 


HEAT EXCHANGER TUBE 


Phosphorized Admiralty * Admiralty * Arsenical Admiralty * Muntz Metal * Naval Brass * Red Brass, 85% %* Deoxidized Copper * Arsenical Copper 


Copper Nickel, 10°; & 20°, % Cupro Nickel, 30°, * Cupro Nickel, 30°; (High Iron) %* Aluminum Brass * Aluminum Bronze, 5°, * Duplex Tube 
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Figure 1. High compression ratio engines give more useful power per 


gallon of fuel. 


COMPRESSION RATIO 


70 


RESEARCH OCTANE NUMBER 


Figure 2. High octane number fuel is needed to satisfy high compression 


ratio engines. 


Trend to High Octane Is Sound 


These experts take issue with the Paley report and with the widespread 


belief among engineers that higher octane gasoline means less fuel economy. 


E. V. Murphree, J. P. Haworth and A. F. Kaulakis, 
Standard Oil Development Company, and 
A, R. Cunningham, fsso Standard Oil Company 


FOR MANY YEARS, a primary ob- 
jective of the petroleum industry has 
been to manufacture the gasoline that 
is best adapted to serve the consumer. 
The quality of the gasoline marketed 
has improved steadily in many _ re- 
spects. The most important improve- 
ments, however, have been in the power 
characteristics, or octane number. 
As with any dynamic subject, there 
has been controversy on whether the 
changes in power characteristics have 
gone too far. The challenges range 
from simple economics for the con- 
sumer to the effect on conservation of 
the nation’s raw materials resources. 

The increase in gasoline 
number up to now has been sound for 
two reasons: First, the industry has 
developed efficient new processes to 
make the improved fuel, and second, 
the improvements were in pace with 
engine developments that made _ effi- 
cient use of the better fuel. This paper 
shows that the increase in octane num- 
bers forecast for the immediate future 
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also appears sound from both a con- 
sumers and a raw materials conser- 
vation standpoint. These views are 
contrary to an implication made by 
the President’s Materials Poliey Com- 
mission. In its 1952 report, the 
commission stated that the efficiency 
gained from an increased compression 
ratio was at least in part illusory be- 
cause a great deal of energy was lost 
at the refinery to make the high octane 
vasoline needed. 


The Consumer Has Benefited. 
The fob refinery 
today is essentially the same as it was 
in the 1925-1929 period. From a per- 
formance standpoint, today’s gasoline 
is superior in several major respects. 
It has quicker starting and warmup 
characteristics which make it possible 
to get quick response of the engine's 
full power. It has carefully worked 
out volatility properties to make this 
full power available at all times. It is 
a highly refined product that will keep 
the engine clean for a long time. Most 


price of gasoline 
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important of all, however, it has 50 
percent’ more latent power. This is 
easy to appreciate because two gallons 
of fuel now can do the work of three. 

Useful) power is obtained from 
higher octane number gasoline only 
if the engine is designed to utilize it. 
The fundamental method of increasing 
engine efficiency is to increase com- 
pression ratio. The effect of compres- 
sion ratio on useful work per gallon 
of fuel at a cruising speed of 40 miles 
per hour is illustrated in Figure 1. 
This fuel economy relationship was 
derived largely from performance tests 
on cars manufactured during the 1930- 
1950 period. As such, it therefore also 
reflects car design changes other than 
engine compression ratio. Neverthe- 
less, the major part, if not all, of the 
average economy gain shown in Fig- 
ure | can be attributed to compression 
ratio. Figure | shows that an increase 
in compression ratio from 6.0 to 10.0 
makes it possible to move one ton 54 
instead of 33 for each 


miles miles 
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Figure 3. Compression ratio and octane number developments have been in step in the past. 


gallon of fuel consumed. This is a 
gain of OO percent in fuel economy. 

To obtain the better mechanical ef- 
ficieney of the higher compression 
ratio engines without excessive knock- 
ing, higher octane number fuels are 
needed. A typical relationship between 
compression ratio and gasoline octane 
number requirement has been estab- 
lished, and is shown in Figure 2. An 
80 octane number (CFR-R) fuel is 
needed to satisfy a 6.0) compression 
ratio engine, while a 98 octane num- 
ber gasoline would be required for a 
10.0 compression ratio engine, 


Compression Ratio, Fuels Keep 
Pace. During the last 20 years, large 
inereases in’ both engine compression 
ratio and fuel octane number were 
made, The rate at which each changed, 
however, was quite similar over this 
entire period. Figure 3 shows that the 
compression ratio increase from 4.7 
in 1930 to 6.8 in 1950 closely paral- 
leled the change in octane number of 
marketed fuel. The average premium 
gasoline during this period increased 
from 7-4 octane number to 90. In gen- 
eral, the premium fuel marketed gave 
satisfactory performance in the newer 
high compression ratio cars. 

Comprehensive engineering tests 
made by the automotive industry show 
that the average fuel economy in- 
creased 50 percent during this period. 
Figure 4 shows that the 1930 model 
cars averaged 28 ton-miles per gallon 
at 4) miles per hour, while the 1950 
models averaged 12 ton-miles per gal- 
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lon. The general public therefore 
benefited from the simultaneous de- 
velopments made by the automotive 
and the petroleum industries during 
this time. 


Without the development of new 
processes, the octane requirements of 
today’s car population would not be 
satisfied let alone the cars that will 
be marketed in the next few years. 
The two major processes developed 
were catalytic cracking and catalytic 
reforming. Their place in refining op- 
erations and their effect on both oe- 
tane number and crude requirements 
are described below since these serve 
as a basis for evaluating the effect of 
higher octane operations on energy 
utilization. The stepwise effect of these 
new refining processes on gasoline oc- 
lane number and crude requirements 
is best illustrated by considering a 
hypothetical refinery such as is out- 
lined in Figure 5. For sake of sim- 
plicity, the volume of gasoline and 
middle distillate production is held 
constant as refinery processes are 
changed to increase gasoline octane 
number, Gasoline and middle distillate 
production is 4590 and 3260 barrels 
per day. respectively. The quantity of 
crude oil processed is about 10,000 
barrels per day, but it varies as _re- 
quired to produce these quantities of 
products. Since heavy fuel oil is a low 
viade by-product, the quantity made 
is not fixed. A typical U. S. crude is 
processed, and TEI. content of the 
vasoline is the same in all cases. Spe- 
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cialty products such as lube oils, sol- 
vents, ete., that are normally produced 
in many actual refineries are not made 
in this illustration. For that reason, a 
given combination of processes gives 
a somewhat higher octane number and 
yield of gasoline than is actually ob- 
tained by the industry. To relate these 
refining results to how automobiles on 
the road would be satisfied, it was 
assumed first, that the yearly new car 
production rate would be 5 million: 
second, that the older cars would be- 
come inactive at the same rate as dur- 
ing the previous 20 years; and third, 
that the compression ratio of the new 
models would be as predicted by the 
best current forecasts. 

In the prewar refinery, the conver- 
sion processes were almost exclusively 
thermal ones. The processing sequence 
for an up-to-date refinery of that time 
is shown in Figure 5. The low-grade 
virgin naphtha obtained was improved 
in octane number and volatility by 
thermal reforming. The gas oil boil- 
ing above heating oil was converted 
to a relatively low octane gasoline by 
thermal cracking. This prewar scheme 
of operations produced 4590 barrels 
of gasoline from 11.100 barrels per 
day of crude for the particular situa- 
tion pictured, The octane number of 
the gasoline was 82 for the regular 
and 88 for the premium. The gasoline 
was about six octane numbers lower 
than is needed to satisfy today’s car 
population, 

The development of catalytic crack- 
ing in the late 1930's to replace ther- 
mal cracking caused a major change 
in refinery operations. Catalytic crack- 
ing was widely installed during the 
war to supply raw materials for al- 
kylate. synthetic rubber and aviation 
gasoline manufacture. When applied 
to the production of motor gasoline. 
its effect on refinery vields and gaso- 
line quality was as shown in Figure 6. 
The same gasoline, kerosine and heat- 
ing oil production could be made in 
this refining scheme with but 10.000 
barrels per day of crude, as compared 
with 11.100 barrels per day in the 
prewar refinery. Moreover, the octane 
number of the refinery pool gasoline 
increased by about six points. Regular 
grade octane number was increased to 
88 and the premium grade to 94. In 
this example. thermal reforming is 
not needed to meet these octane num- 
ber levels. The gasoline quality from 
a refinery with catalytic cracking only 
was by and large sufficient to satisfy 
the 1951 car population. Since no 
specialty products were made in this 
example, the octane numbers are 
somewhat higher than most actual re- 
fineries would make. 


The addition of thermal reforming 
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For added safety in hazardous locations specify 
from this rapidly expanding quality line of 
explosion-proof and dust-tight: Pylets which 
the Pyle-National Company is constantly de- 
veloping to meet the growing needs of industry. 

All explosion-proof and dust-tight Pylets are 
designed in accordance with Underwriters’ Lab- 
oratories requirements for electrical devices 
used in hazardous locations as defined in Article 
500 of the National Electrical Code. 

The substantial construction and high qual- 
ity of materials and workmanship insures added 
safety, uninterrupted service and long life. 

Consult your Pylet Catalog 1100 for complete 
listings of Explosion-Proof and Dust-Tight 


Pylets sold through electrical distributors, 


Prepared by: Calkins & Holden, Carlock, McClinton & Smith, Inc, 
THE PYLE-NATIONAL COMPANY, Ad No. 105 
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to the refining scheme outlined in Fig- 
ure 6 will boost octane number by 
another four points to give a 92 oc- 
tane number regular grade and a 98 
octane number premium grade gaso- 
line. To make the same gasoline, kero- 
sine and heating oil as in that exam- 
ple, crude run must be increased to 
10,340 barrels per day. This particu- 
lar combination of refining processes, 
however, now would satisfy the esti- 
mated 1956 car population. 

Replacing the thermal reforming by 
would 


a catalytic reforming 


result in a 94 octane number regular 


process 


grade gasoline and a 100 octane num- 


ber premium grade. The crude con- 


TABLE 1 
Summary of Over-All Refinery Results 
Rebhnery Prewar | A BC 


Cc 
Te Satisly Care la 1951 1956 1961 
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Figure 4. Fuel economy of new cars has increased during past 20 years. 


sumption, however, would not increase 
because the catalytic reforming proc- 
ess is considerably more efficient than 
the thermal process it replaced. As 
already pointed out, these octane num- 
ber levels are somewhat higher than 
would be obtained in many refineries 
using these processes because the ex- 


Table 1. 


ample cited produced no_ specialty 
products. 


Energy Utilization Better. The 
effect of adding the newer processes to 
the prewar refinery is summarized in 
Two points are pertinent: 
First, compared with prewar, the re- 
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WELDED IMPELLERS ore one of the 
many reasons why Elliott blowers are 
getting ever-increasing acceptance 
for process work. Note the smooth 
contours, heavy blades, and gener- 
ally rugged construction (as com- 
pared to conventional riveted 
impellers). These impellers are com- 
pletely homogeneous and can be 
made of any weldable material hav- 
ing reasonable mechanical strength. 


ELLIOTT 


STEAM TURBINES © MOTORS © GENERATORS © DEAERATING HEATERS © EJECTORS © CONDENSERS © CENTRIFUGAL BLOWERS © TURBOCHARGERS © TUBE CLEANERS © STRAINERS 


CENTRIFUGAL BLOWER DEPARTMENT 
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™ ELLIOTT 

/ BLOWERS 

give marathon 
SEIVICE 


CONTINUOUS AND RELIABLE perform- 
ance is an established characteristic 
of Elliott centrifugal blowers. This is 
proven in numerous modern re- 
fineries where large quantities of air 
are required for conveying and re- 
generating catalyst. 


The blower installation pictured is 
typical. Serving an important mid- 
west refinery, it is rated at 30,000 in- 
let cfm, compressing air to a dis- 
charge pressure of 26 psig. Day and 
night this blower is driven at 4750 
rpm by an Elliott direct-connected 
3140-hp condensing steam turbine. 


For full details of Elliott blowers, 
contact your local Elliott repre- 
sentative or write Elliott Company, 
Jeannette, Pa. 
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Figure 5. Prewar refinery with thermal processes will not satisfy today’s car population. 


finery in 1951 could supply a much 
higher octane number gasoline and 
with a substantial saving in crude re- 
SOUFCES ; further increases in 
octane number to satisfy 1956 and 
1961 estimated car populations can be 
readily made by operating reforming 


second, 


processes along with the catalytic 
cracking. The first was brought about 
largely by the application of the cata- 
lytic cracking process which improved 
yield structure primarily, but gave 
high octane number gasoline as a by- 
product dividend. However, the ad- 


dition of reforming processes to pro- 
duce higher octane gasoline involves 
added crude consumption, and re- 
quires more energy to refine the crude. 
From a conservation of natural re- 
sources standpoint, this can therefore 
be justified only if there is a net gain 
in energy utilization per barrel of 
crude refined. A study of energy bal- 
ances shows that more efficient use of 
energy does result. 

The energy balances in refining 
crude using the catalytic cracking and 
the reforming processes as outlined 
are summarized in Table 2. The raw 
material energy input increased from 
61.3 to 62.6 billion Btu's per day, or 
2.1 percent when thermal and catalytic 
reforming was added to increase octane 
number level above that obtained 
when catalytic cracking only is in- 
volved. This reflects the increase in 

TABLE 2 
Energy Balance in Refining Crude* 


Refinery A B Cc 
Reforming Step None Thermal Car‘alytic 
61.3 62.6 62.6 
Is9 18.9 18.9 
13.5 13.4 
240 240 
6.2 63 





Raw Materials Input 
Middle Distillate 

Bunker Fuel 12.9 
Gasoline 240 
Refirery Fuel 55 
62.4 62.6 


Total Output 613 


Gasoline Energy Debit 20.5 30.2 30.3 


* Billion Btu's. per Day Gross Heat of Comt ustion 
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For 70 years we've been weaving Wire 
Mesh. And a good part of that time we 
have also been making things of Wire 
Mesh for people who find it is cheaper, 
easier and generally more satisfactory to 


“let Jelliff do it.” 


From big Dipping Baskets to tiny precision 
filters — from fuel strainers to what-is-it 
gadgets — JELLIFF’S Custom Production 
Department turns out fabricated Wire- 
Mesh products at speed, price and preci- 
sion that mean lower costs and a stronger 
competitive position for our many cus- 
tomers. 
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A Dollinger half sole is different. Why? A glance will 
tell you. A beveled edge for smoother joints, with all 
edges machine sheared for a perfect fit, and every half 
sole fabricated with the same constant radius. 

Dollinger half soles are in stock right now .. . ready 
for | diate ship # in standord sizes and thickness. 
Prompt delivery on half soles fabricated to order. 





If you buy or make wire-mesh assemblies 
as components of your own products and 
have not yet had an estimate from Jelliff, 
write today for details. No obligation, 
even if you enclose a blueprint for us to 
figure on. Address Department 16. 
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FLUID POWER PUMPS 


psi together with hydraulic motors, valves and cylinders 
for developing complete hydraulic circuits. Here is power 
which combines safety, flexibility, limitless variations and 
sound economy . . . hydraulic power at its best. 


in equipment and vehicles required for modern explora- 
tion, drilling, production, piping and refining of petro- 
leum. Here is a most comprehensive range of sizes, typer. 
capacities and pressures from 0 to 1500, 2000 and 3000 


Pumps available from this single source. There are 
deep and shallow well Centrifugal and Turbine Types, 
to crudes and acid sludge, can be efficiently and Rotating Plunger and Herringbone Pumps embracing a 
economically handled in small or bulk quantities by very broad range of types, sizes and constructions. 


VACUUM PUMPS 


refrigeration, dehydration, chemical processing, 
de-aerating, etc. 


bDUDCO 


Virtually “any substance that will flow through a 
pipe,” including petroleum products from naphthas 


High vacuum pumps for laboratory or high pro- 
duction service in research, vacuum distillation, 


HYDRECO 


GEAR TYPE PUMPS 


Reversible and non-reversible. Gear type 
pumps in exclusive FOUR-BOLT design . . . 
capacities from 5 to 130 gpm and operat- 
ing pressures to 1500 psi . . . flange or 
foot mounted . . . furnished with keyed 
shaft with spline shafts optional. Also 
dual and tandem models. 


STRATOPOWER 
PISTON TYPE PUMPS 


Axial reciprocating piston type 
. « . constant or variable delivery 
with capacities of .25 to 10 gpm 
at nominal speeds of 1500 rpm 
with maximum of 4500 rpm . . . 
working pressures to 3000 psi 
. . - direct engine and individual 
electric motor driven models. 


AURORA 
CENTRIFUGAL & TURBINE PUMPS 


Deep well, sump, drainage and condensation return units, 
household water systems. Industrial low and high pressure 
liquid handling pumps. Direct motor and countershaft driven 
horizontal and vertizal models. Capacities 3 to 7500 gpm. 





DUAL VANE TYPE PUMPS 


DUDCO Pumps provide a broad 

range of sizes with capacities to 

120 gpm and pressures to 2000 psi. 

Also available in dual units operating 

from a single drive. Hydraulic motors 

— starting torque outputs te 14,400 
. in. 


KINNEY 
VACUUM PUMPS 


Single stage models to produce absolute 
pressure readings of 10 microns (.01 mm 
Hg.) . . . compound pumps producing 
readings of .2 microns (.0002 mm Hg.) or 
better. These Kinney High Vacuum Pumps 
are available in sizes for laboratory as 
well as high production use. 


KINNEY 
LIQUID HANDLING PUMPS 


A complete range of sizes in Rotat- 
ing Plunger and Herringbone Gear 
Pumps to handle light or heavy 
liquids, from gasoline to asphalts. 
Available in plain or steam jacketed 


I THE NEW YORK AIR BRAKE COMPANY 

| 230 Park Ave., Dept.PR, New York 17, N.Y. 
Gentiemen: Kindly send me additional information on: 
Hydraulic Pumps (] 1000 psi (] 2000 psi [_] 3000 psi Liquid 
Handling Pumps (_] Vacuum Pumps [] 


THE NEW YORK AIR BRAKE COMPANY | address 
230 PARK AVENUE * NEW YORK 17, N.Y. ; City 
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Figure 6. Refinery with catalytic cracking would satisfy the 1951 car population. 


erude run from 10,000 to 10,350 bar- 
rels per day. Since gasoline production 
in barrels per day is constant, the 
gasoline energy output expressed as 
gross heat of combustion is the same 
in all cases. However, energy is ex- 


part of this is consumed in the manu- 
facture of the gasoline. In this evalua- 
tion, all of this energy is debited 
against the gasoline. The term “gas- 
oline energy debit” therefore includes 
the energy available as heat of com- 


energy expended in refining. This term 
will reflect adequately the change in 
energy involved when adding reform- 
ing processes to improve octane num- 
ber quality only. Table 2 shows that 
0.7-0.8 billion Btu’s per day additional 
energy or 1.2 percent on crude input 
was consumed to make the higher 
octane gasoline in Refineries B and €. 

The work that can be done by the 
higher octane gasoline is, of course. 
greater provided the automobile en- 
gines are designed to utilize it. Table 5 
shows the compression ratios that 
would completely utilize the quality of 
the gasolines made in the three re- 
fining operations. For the regular 
grade gasoline, compression ratio 
could be increased from 7.0 to 8.1; for 
the premium gasoline, the increase 
would be from 8.2 to 10.5. The useful 
energy in each gallon of gasoline 
would increase from 43.1 ton-miles to 
19.8. a gain of 15 percent. From a 
fuels conservation standpoint, these 
figures should be compared with the 
gasoline energy debit. i.e.. the energy 
available as heat of combustion of the 
gasoline plus the energy that was ex- 
pended in making it. On this basis. the 
energy utilization is also higher. in- 
creasing from 281 to 317 ton-mile- 
per Mm Btu. a gain of II percent, It 


pended in refining, and a substantial bustion in the gasoline, plus all the must be emphasized that the calcula- 
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GRIP-STRUT 
NON-SKID —RUGGED—LOW COST 


Safety Grip-Strut is a new basic material. All 
one piece, steel or aluminum, in various sizes 
and gauges. Sold like lumber, used like lum- 
ber and stocked in your storeroom like 
lumber. Ideal for on-the-job fabricating. Not 
welded, riveted or expanded. It presents an 
open space, in a diamond shaped pattern, in 
excess of 75% of the area for ready access of 
light and air and gives a positive NON-SKID 
footing in all directions. Ideal for stair treads, 
fire escapes, cable trays, work platforms, cat- 
walks, flooring and for original equipment 
safety treads. Your own mechanics can install 
it — it's inexpensive, yet permanent and safe. 

Write today for new catalog showing 
loadings and methods of easy application in 
your plant. 

Distributors in all principal cities. 


GRIP-STRUT division 


THE GLOBE COMPANY 


Manufacturers since 1914 
4008 S. Princeton Ave. @ Chicago 9, Ill. 


Viking Pumps are old reliable friends in the 
Oil Industry . . . and Southern Engine & Pump 
Company engineers are regularly utilizing their 
versatility and dependability in units for every 
service. Whatever your special requirement — 
they'll be glad to help you. 

Pictured above: Gear drive unit includes 
gearing totally enclosed in sheet metal guard. 
Size and type of gearing as well as outboard 
bearing support depends on the size and ‘speed 
of power unit needed. “ 

Distributors 


Lh 
PU 


MANUFACTURERS @ MACHINERY FACTORS @ CONTRACTORS 
Houston - Dallas - Kilgore - San Antonio - Edinburg 
Corpus Christi, Texas - New Orleans, Louisiana. 


Partitions 


—, 
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o-MILE LPG LINE CLEANED 
BY DOWELL IN 12 HOURS 


Chemical cleaning restored 200 pounds of pressure 


lost through scale-choked butane line 





A pressure drop of about 200 pounds, due to scale accumulation 
in a butane line, was increasing pumping costs. The 2'2-inch 
buried line carries butane from a refinery to a butadiene plant 
five miles away. Dowell Service cleaned the line in 12 hours — 
without dismantling or digging. The results: original discharge 
pressure was restored... the line was metal-clean . . . the work- 
load on equipment handling the butane was lessened, netting the 


operator a considerable saving. 


Dowell engineers took specially prepared solvents in’ truck- 
mounted tanks right to the job. They applied the chemicals 
through regular connections using Dowell-designed equipment, 
which includes all necessary pumps and control devices. 


This is but one example. There are countless others where 
Dowell provided the practical solution to tricky maintenance 
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cleaning problems. Dowell Service is designed to clean process 
lines, heat exchangers, tanks and many other pieces of industrial 
equipment. No special scatlolding is required, Dismantling and 
downtime are kept OU “ 


Dowell engineers aecording to the 
jetting. filling, spraying, cas- 


Solvents are 
techniques demanded by the job 
cading or vaporizing. These liquid chemicals go wherever steam 


applied by 


and water flow, reaching surfaces inaccessible to other methods. 


You can discuss your cleaning problems fully, simply by calling 
a Dowell engineer. He will be happy to make cost estimates — no 
obligation, of course. For more facets about Dowell Service, call 
vour nearest Dowell offive, Or, if you prefer, write directly to 
Tulsa, Dept. 4-31, 


DOWELL SERVICE \ [2 


Over 130 Offices to Serve You with Chemical Cleaning for: 


Boilers * Condensers * Heat Exchangers * Cooling Systems 
Pipe Lines * Piping System * Gas Washers + Process Towers 
Filter Beds 


Process Equipment + Evaporators « 


ey : 
DOWELL 
eager ne 
“— % aye “he 


— 


A Service Subsidiory of 


* Tanks 


Chemical Services for Oil, Gas and Water Wells 
DOWELL INCORPORATED ¢ TULSA 1, OKLAHOMA 
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tions summarized in Table 3 assume. 
first. that the gasoline will all be used 
that are designed for the 
octane numbers listed, and 
that the higher power available from 
the higher octane pasolines will be 
used to get more mileage and not to 
get better performance characteristics 
such as more rapid acceleration, 

From a practical standpoint, how. 
ever, the car population at any given 
time is such that the energy utilization 
shown in Table 3 will not be fully 
realized until years after the 
higher octane gasoline is on the mar- 


m= =6ca&rs 
second. 


some 


TULSA TYPE 
NATURAL GASOLINE 
PLANTS 


Flint can fabricate 
the major units for a 
natural gasoline plant 
such as pressure ves- 
sels, bubble towers, 
heat exchangers and 
preheaters, deethaniz- 
ers, depropanizers and 
debutanizer columns. 

Flint fabricates steel 
plate and structural 
steel to specifications. 


ket. Initially, there would be a high 
proportion of older cars with lower 
ratios. However, based 
on the estimated car population and 


compression 


TABLE 3 
Higher Octane Number Gives Better Energy 
Utilization 


Refinery A 
Relorming Step None Thermal 
Research Octane No 

Regular Gasoline O16 93.7 

Premium Gasoline “7.6 WoT 
Compression Ratio 

For Regular ; 7 s1 

For Premium 2 ! 105 
Ton Miles per Gallon*® ; 408 
Ton Miles per MM 

Ktu.* 2 un) 317 


Cc 
Catalytic 





* Assuming all Cars just satisfied by Gasoline Produced 
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compression rate distribution for the 
cars on the road in 1956 and 19061. 
the energy utilization is still better for 
the higher octane number situations. 
Table 4 shows that ton-miles per gal- 
lon increase from 37.7 to 43.3, while 
ton-miles per Mm Btu increase from 
216 to 276. 


TABLE 4 
Energy Utilization Is Also Higher During 
Transition Period of Replacing Old Cars 


Refiner A 


! B Cc 
Reforming Step None Thermal Catalytic 





Car Population 1951 1956 1961 
Ton Miles per/Callon* 37.7 40.9 43.3 
Gasoline Energy Debit 29.5 30.2 30.3 
Ton Miles per. MM 


Btu.* 246 261 276 
* For Average of all Cars on Road 


It is evident that the energy spent 
in thermal reforming to improve 
octane number will be more than off- 
set by the increase in average car 
efficiency between 1951 and 1956. The 
anticipated increase in engine effi- 
ciency of the average car in 1961 
should result in the most effective use 
of crude energy resources yet realized. 
As the compression ratio of the aver- 
age car rises over that anticipated for 
1961, even more efficient utilization 
should be realized, approaching 317 
ton-miles per Mm Btu as compared 
with a value of 246 for the average 
car population in 1951. This is a gain 
of 25 percent, and it represents a sub- 
stantial saving in the consumption of 
our natural resources. 


Trends Are Sound The facts 
show that the trend to higher octane 
number fuels has been sound in the 
past. from the standpoint of both the 
consumer and conservation of the na- 
tion’s raw materials. Based on the best 
forecasts for the future, an orderly 
increase in fuel octane number and 
engine efficiency will result in’ still 
greater conservation of our natural re- 
sources. Contrary to implications made 
by the President's Materials Policy 
Commission, the petroleum industry is 
carrying out its responsibility for mak- 
ing the most effective use of the na- 
tion’s oil resources in producing the 
nation’s gasoline. 
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For six years the engincers of this large butadiene plant kept cutting samples 
out of their INSUL-MASTIC coatings. They wanted to determine the con- 
dition of the metal or insulation underneath. What they found was so satis- 
factory that INSUL-MASTIC was specified when the three new towers above 
were built. It takes excellent results to command a repeat performance from 





Use INSUL-MASTIC 
Type “D” for insula- 
tion and corrosion up 


to 250°F. Our techni- 
cal engineers are vapor and other causes of corrosion. 


available to help you What INSUL-MASTIC has done in the plant above has been repeated in 
with this and other hundreds of plants. Specify proven protection. Specify INSUL-MASTIC 
coating specifications. Superior coatings. 3 


such critics. 
Protect your vessels, Vaporseal your insulation with INSUL-MASTIC 
coatings. For many long years they will halt weather, acids, alkalis, moisture 
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CORPORATION OF AMERICA 
Oliver Building + Pittsburgh 22, 


Representatives in Principal Cities 
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NEW 
hydrogen transport 


solves refiners’ 
Storage problems 





« Lares ~ nae td PPS. od : 


Semi-trailer Mounts 30 or 38 Tubes for Mobile, 
Compact, High Pressure Hydrogen Storage 


In response to hydrogen storage problems faced by new platforming 
process plants, Taylor-Wharton offers two kinds of high pressure 
cylinder installations, the permanent and the transport, now success- 
fully used in the chemical industry. 


Investigation of high pressure equipment will reveal the economy 
of this method of storage. (Low pressure storage requires an expen- 
sive compressor.) The tubes readily provide a flexible supply of 
hydrogen to get you “on stream” quickly. High pressure storage 
saves space, packing up to 50,000 cubic feet of hydrogen at 2400 
psi in the transport. 


Write now for Bulletin 300 which will show you the economy of 
Taylor-Wharton cylinders for your hydrogen plant. 


- i 
Semi-trailer with 30 or 38 tubes is delivered to point of usage. 
Capacity of 30 tube unit is 39,000 cu. ft. at 2400 psi; of 38 tube 
unit, 50,000 cu. ft. at 2400 psi. 


Taylor-Wharton con also furnish individual storage cylinders, 
made to ICC 3A2400 classification and qualifying under API- 
ASME for 1450 psi. 


7 








Taylor-Wharton high pressure transports efficiently store and 
deliver for Allied Chemical & Dye Corporation. High storage 
copacity and mobility will sove handling dollars and floor 
storage space for you too. 


Modern heat treating facilities for tubes at Taylor-Wharton Iron 
and Steel Compony. 


4b BLlSay 


~ 74 


TAYLOR-WHARTON IRON & STEEL COMPANY 


CINCINNATI 12, 


ounio 


Also Manufacturers of: Manganese Stee! Castings, Alloy and Carbon Steel Castings, Special Trackwork, Gas Cylinders 
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Executive Training—Your Neglected Problem? 





Few companies have complete management development programs. Why 


Part ll 


3 
7 


Simply because most executives are too busy with today’s emergency problems. 


David F. Tver, Director Industrial Relations, Anderson-Prichard Oil Corporation, 


Oklahoma City 


THE OBJECTIVES of any execu- 
tive development program, basically. 
are to keep executives alert. to provide 
a source for future executives, to in- 
crease executive efficiency and ability, 
to increase the effectiveness of the ex- 
ecutive group as a team. and to im- 
prove the executives’ ability to lead 
people. The over-all objective of most 
programs, however, is to assure an 
adequate reserve of capable, well- 
trained executive in advance of need. 

Part of a management training pro- 
gram should also teach the im- 
portance of leadership in providing 
good communications. sound personnel 
policies, and take into consideration 
the way people feel. It is also impor- 
tant that equal chances are given all 
levels for participation. The executive 
should know that employes can be 
motivated by giving them an under- 
standing of the company’s objectives 
through an awareness of personal con- 
cern for them as individuals and 
through the recognition of tangible 
and intangible rewards: that through 
this, the employes will obtain a proper 
attitude toward their work, It is im- 
portant to point out that management, 
as such, consists in getting jobs done 
through people. No company can per- 
manently prosper unless it is staffed 
by happy, healthy. and efficient per- 
sonnel, trained to operate as a team. 


The average business corporation seems far 
more sensitive to the demands of organized 
labor than it is to the requirements of reward- 
ing initiative, creativeness and sound judgment 
so necessary for progressive management. 
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In addition to training an executive 
in the broad fields of management, it 
is also necessary to look at the indi- 
vidual as a whole and give some atten- 
tion to the aspects of emotion, sta- 
bility. drive, capacity for persistent 
effort. initiative, motivation. and 
maturity. 

In a study of several companies’ 
medical histories of supervisory groups 
that appealed for medical or psychi- 
atric consultations, the following list 
of psychosomatic disturbances indi- 
cated emotional subhealth and psvchi- 
atric unrest of the various levels of 
supervision. Normally, most of the 
persons in these groups had more than 
one symptom, the average being three 
for each employe. 

Emotional instability and overly 
excitable under stress, 

Rigidity. lack of adaptability. 

Feeling of inferiority. 

Evocentricity, overaggressiveness. 
lack of social consideration. 

Oversensitivity. 

Pronounced feeling of insecurity. 

Inappropriate self-protective de- 
fense reactions, 

Habitual overuse of alcohol. 

Marital problems. 

Visceral symptoms related to emo- 
tional reactions. 

Preoceupation over disturbing 
home and family situations. 

Personality ececentricities 
mannerisms. 

Definite introvert tendencies. 

Poor organization or lack of ree- 
ularity in habits. 

Special fears and anxiety reae- 
tions. 

It is to the degree that the disturb. 
ances affect the individual that deter- 
mines whether he will be capable of 
assuming the necessary responsibility. 

Ernest Dale in his AMA article 
points out that Erie Fromm distin- 
guishes five major types of decision- 
making personalities. This group is 
overlapping in nature and, of course, 
varies in degrees. 


@ The receptive character is the 


REFINER 


When “cooperation” means acceptance of the 
higher authority's point of view. 


one who believes that his satisfaction 
comes from an outside source, which 
he passively accepts not from his 
own efforts, Such a person leans on 
authority for knowledge and help. He 
is likely to make decisions within the 
framework of what his superiors ex- 
pect of him and have told him to do. 

@ The exploitative character at- 
tempts to take things from other peo- 
ple by foree or cunning. His decisions 
are made in the spirit of opposition. 
He will attempt to make decisions 
which will enable him to manipulate 
others for his own ends. 

® People of the hoarding char- 
acter have little faith in’ anything 
new they can get from outside. Their 
decisions are made with a view to 
security and saving, and they attempt 
to follow strictly what they are sup: 
posed to do. 

® The marketing character tends 
to feel that people can be bought and 
sold like merchandise. His decisions 
are made with the aim of adapting 
himself to whatever may be approved. 
No basie conviction is adhered to, and 
hence the decisions of such men may 
be quite unpredictable. 

© The productive character i- 
found in those who have the “ability 
to use their powers and to realize the 
potentialities inherent in themselves.” 
He is an ideal type. who concerns him- 
<elf with the welfare of others. who 
understands others, and helps them 
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ATOR 


HEADS 
AND TURBINES 


WITH ECONOMY BELT DRIVE- 

INTERCHANGEABLE SPEEDS- 

FACTORY ASSEMBLED—ALIGNED- 
FOR OPEN OR CLOSED TANKS 


Furnished as 
a packaged 
unit —Ready 
to use. Pre- 
cision Engi- 
neered. Any 
size available. 


* Jf 
} 
) 


SEND FOR BULLETIN No. R63 
ON TOP ENTERING MIXERS 


INTERNATIONAL ENGINEERING, INC. 
DAYTON 1, OHIO 


NEW YORK — 
15 Park Row 
WOrth 2-2580 


CHICAGO— 
407 S. Dearborn St 
WAbash 2-0733 
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with the aim of integrating success- 
fully divergent objectives, and who 
likes what he does and in general 
finds life good. 

The effect of the wrong type could 
be quite damaging to the departmental 
structure and ultimately reflect in the 
production of the group affected. 

Another study conducted by the 
Psychological Service Center of St. 
Louis, revealed that there are many 
managers in industry but a dearth of 
managerial groups, with a lack of 
“we” feeling and a resistance to the 
realization of the value of manage- 
ment training and conferences as 
means of co-ordination. It was pointed 
out that when the original setup of an 
organization has not been changed 
sufficiently to incorporate the growth 
of the company, frustration becomes 
prevalent in managerial groups, ac- 
companied by the attitude that “co- 
operation” means the acceptance of 
the higher authority’s point of view 
with no opportunity for spontaneity 
in the participating individuals. These 
studies reveal the importance of the 
need for the approach of sound man- 
agement development programs to ob- 
tain the best possible talent in all 
respects. The industrial psychologist 
has learned that the life history of a 
company carries with it morals, feel- 
ings, sentiments, beliefs, and expres- 
sions that become stereotyped or fixed. 
Part of his job is helping to improve 
morale and the general effectiveness 
of human relations by developing ex- 
pressive behavior in settings, which do 
permit and encourage human values. 


Personal relationship-— Many man- 
agers have great difficulty developing 
and maintaining eptimum personal re- 
lationship, which is a crucial factor in 
the success or failure of an organiza- 
tion. This problem has been long ob- 
scured by the prevailing conception 
that this phase of management is a 
matter of “personality” or of “know- 
ing human nature.” Yet research indi- 
cates that the quality of human rela- 
tionships depends on special social 
skills which can be learned by prac- 
tice. Normally, the ordinary confer- 
ence and group discussion methods do 
not provide opportunities for the ac- 
tive participation and performance of 
the group, which is so essential for 
mastering social skills. For this reason 
many companies have been using ex- 
perimentally the training technique of 
role playing. With this method, roles 
are assigned to members of the train- 
ing group who act out problems. 

It is believed that the well-planned 
and directed role-playing technique 
has several advantages over lecture 
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... and PETROCHEM-ISOFLOW Furnaces will charge this 17,600 bpd plant. 


PETROCHEM-ISOFLOW FURNACES 


Our first cat reformer heaters went into operation three years ago. 
Since then, we have sold catalytic reforming heaters for plants rang- 
ing from 1,000 barrels to 21,000 barrels per day. If you anticipate 
the installation of a catalytic reformer of any type, you will profit by 
investigating PETROCHEM-ISOFLOW heaters for this service. 


More than 1150 Petrochem-Isoflow Furnaces are in operation throughout 
the world in the petroleum, chemical and allied industries... for all proc- 
esses and for any duty, pressure, temperature and efficiency...and all 


Petrochem-isoflow Furnaces are most efficient by any comparison. 


PETROCHEM-ISOFLOW FURNACES 
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- VERSATILE. Barco Ball Joints 
solve many piping problems 
where flexible connections 
ore needed to allow for 
movement, overcome mis- 
alignment, and guard piping 
against vibration, strain or 
shock. 

. MAXIMUM FLEXIBILITY. Up 
to 40° side flexibility with 
360° rotating movement 

. MANY STYLES AVAILABLE. 
Angle or straight; threaded 
or flanged connections. For 
pressures to 7,500 psi; tem- 
peratures to 1000°F. 15 
different sizes, 4" to 12°. 
. CHOICE OF MATERIALS. 
Built to meet service require- 
ments for steam, oil, gasoline, 
water, chemicals, and other 
fluids. 

. ENGINEERING RECOMMEN- 
DATIONS. Barco will be glad 
to send you complete infor- 
mation—ASK FOR BULLETIN 
No. 215. 


For LUBE OIL 
TRANSFER LINES 


@ The above photograph shows a series of manifolds 
which carry various types of lube oil. Note the diagonal 
line (arrow) fitted with two BARCO BALL JOINTS. 
The diagonal line is connected to a storage tank, and 
the blank flange on each manifold is so positioned that 
the line with the joints from the storage tank can be 
connected to any of the manifolds. This type of hook- 
up is used for a number of installations. At the location 
pictured here, the company has about 20 storage tanks 
in the group. The Barco Ball Joints are 3” Standard 
Series, Style 7-8. 

As compared with conventional fixed piping, this type 
of hook-up eliminates a considerable number of valves, 
fittings, and pipe, and requires little space. Also, it is 
practically foolproof by giving visual indication of the 
manifold being used. 

For complete information about Barco Ball Joints 
and how to use them, write to BARCO MFG. CO., 
542B Hough St. Barrington, Illinois. 


BARCO 


THE ONLY TRULY COMPLETE LINE OF FLEXIBLE 
BALL, SWIVEL, SWING AND REVOLVING JOINTS 
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, and discussion types of training. Play- 
| ing a role before an audience develops 


constructive self-consciousness, thus 
sensitizes an individual to himself. It 
sensitizes individuals to the effect of 
their action on others. Role playing 
emphasizes showing how a thing is 
done, rather than telling how it is 
done; it is based on the principle of 
learning by doing. 

For the trainer planning a role- 
playing training program, two factors 
are of the utmost importance: (a) 
training planned around the problems 
as the manager sees them, and (b) the 
extent to which the work situation will 
allow the trainee to put what he learns 
into practice. 

In regard to the former, an investi- 
gation into the felt needs of the group 
should precede the course. Usually the 
trainer is sensitive to the shifting and 
emerging needs of the group as the 
course progresses, and is able to align 
the course contents to these needs. 

In regard to the second factor, the 
question arises. “Where should such 
training in human relations begin?” 
It is obvious that since management 
involves co-ordinated functioning of a 
group, effective training at any level 
involves adjustments along the line. 
The method of role-playing varies, de- 
pending on whether the ramifications 
of a problem are being explored, or a 
specific skill is being taught. In the 
latter case, rather stereotyped roles 
are played, except for the one pri- 
marily under consideration which is 
left entirely up to the individual to 
play as he sees fit. 

There are many types of develop- 
ment programs. It is not the intent of 
this paper to explain the merits of the 
various types. Any program, intelli- 
gently prepared. will be of benefit. 
varying in degree only, in accordance 
with quality of content. The presenta- 
tion here is to point some other areas 
in the field of management develop- 
ment that. until now, have been 
dwelled upon lightly. 


Adequate compensation— There 
are many reasons why there is an un- 
willingness to assume the responsibili- 
ties necessary in an executive position. 
one of the foremost being the problem 
of adequately compensating the execu- 
tive in relation to those duties he must 
assume. Although compensation has 
never been one of the prime motiva- 
tions of executives. the rising taxes 
and declining purchase dollar has 
made it an incregsingly important fac- 
tor. The progressively mounting rates 
of personal income taxes are seriously 
impairing the opportunity to create 
adequate incentive for increased effort 
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DE LAVAL 


TWO-STAGE 


HORIZONTAL PUMPS 


Bleed off annulus, piped to 
suction nozzle, putting both 
stuffing boxes 


under suction promure End packed shoft sleeves 


extend from impeller hub 
: A to outside of gland 
Bearing housing Water seal connection 9 
completely removable if pump is to be operated 
without breaking with a suction lift 
case joint or disturbing i ‘ 
jorizontally 


rotating element P j 2 
‘ ; split gland Ring oil lubrication 
: 
} \ 


f 
: 


Close clearance 
throttle bushing 


Tapered 
shoft 


Large oil reservoir with 
provision for insertion 
ae 3 of oil cooler 


boll thrust 
Double row 
radial bearing 


Floating renewable Labyrinth wear rings 
diaphragm bushing 
Easily replaced 
threaded impeller 
weor rings 


These 14 Design Features 
Insure Long-range, Low-cost Service 


Look at the important design features highlighted in pumps are precision-made to quality manufacturing 
this cross-section. You will clearly see why De Laval 21S standards. They are available in capacities from 75 to 
2KS Two-Stage Horizontal Pumps are designed to give 3,000 gpm, sizes from 2” to 8” discharge and heads to 
vou long. dependable. highly efficient service. @ These 750 feet. Write for Bulletin 1501 giving complete data. 


me aENEVA Centrifugal Pumps 


DE LAVAL STEAM TURBINE COMPANY 
Nottingham Way, Trenton 2, New Jersey 


Ot-uze 
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1 Set of 


Threads I to 


ipo Threading 


Dies 
2” Pipe 


Instant change to 1”, 14’, 114” or 2” pipe regardless of 


position of quick-opening 


Wide o 


and undersize threads. 


eer. 


n easy-to-read size bar . . . adjustable to over 


Quick-opening lever retracts dies instantly without stop- 
ping power drive—no slow backing off. 


4-jaw workholder centers 
no lead screw to jam. 


pipe for accurate threading— 


For unmatched easy, fast, clean threading with your 
— drive, buy precision- “made FRIGAIID 504 at your 


upply House. 


THE RIDGE TOOL COMPANY «+ 


ELYRIA, OHIO 
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and accomplishment. Those who are 
not interested in the financial aspect 
in relation to responsibility usually 
desire the position for the power it 
encompasses and for the prestige. 
These individuals, in most cases, would 
not necessarily make competent execu- 
tives because of their overt aggressive- 
ness. The financial problem is borne 
out by a recent study of 250 compa- 
nies, over a six-year period; corporate 
officers on the average increased their 
earnings by less than 16 percent. How- 
ever, during the same period the cost 
of living rose 43 percent, and the av- 
erage industrial worker increased his 
earnings by 49 percent. Other surveys 
generally have indicated the same 
situation. 

The average business corporation 
seems far more sensitive to the de- 
mands of organized labor than it is 
to the requirements of rewarding ini- 
tiative, creativeness and sound judg- 
ment so necessary for progressive 
management. The need for adequate 
monetary incentives in relation to de- 
veloping good executives is part of the 
reward for the willingness to assume 
the increased responsibility. This prob- 
lem has an indirect effect in any dis- 
cussion on developing executives. 

Not only must there be proper 
training, but the proper incentive 
should be there to encourage the jun- 
ior executive to better himself. This 
is a psychological. as well as a mone- 
tary. factor. Money is a symbol of 
success, The higher an individual 
climbs on the management ladder, the 
more social and civie obligations he 
assumes, Although the social levels in 
society are not as clearly defined as 
industrial management levels, there is 
still an undefinable climbing of the 
social level which comes about through 
change by promotion. The executive 
is expected to maintain his proper 
place in his community; and because 
of his recognized abilities. he finds it 
necessary to participate in civic affairs 
with both time and monetary dona- 
tions. If the question of compensation 
is completely ignored, it might leave 
a void in the analysis that would have 
a bearing upon the successful fulfill- 
ment of executive development  ob- 
jectives. 

It will never be possible to deter- 
mine with any degree of accuracy how 
much a planned and systematic ap- 
proach contributes to the development 
of executives. Learning is a slow proc- 
ess and varies with environment as 
well as with people. It takes years to 
develop good executives, and even 


* See TRAINING, Page 259 
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® Some of the 189 YARWAY Gun-Pakt expansion 


4 | joints installed at large oil refinery in Texas. 


with 189 YARWAY GUN-PAKT EXPANSION 
JOINTS at this large Texas refinery 


THEY just work and work for years and never 
get tired. Yarway Gun-Pakt slip-type joints 
simply will not fail through fatigue. They will 
operate smoothly, as frequently as required, 
over long, full traverse up to 12” single type 
or 24” double type or short, partial traverse, 
day in and day out—with never any danger 
of metal fatigue or failure. 


This is just one of the many big advantages 
found in Yarway Gun-Pakt expansion joints. 
Other outstanding Gun-Pakt features are: 


1. Can be serviced under full steam pressure 
day and night, thus avoiding costly and 
inconvenient shutdowns. 


. Fixed Gun-Pakt gland serves as ‘built in’” 


YARWAY 


KEEINER 


iaagie 
PETROLEUM 


external guide and permits less costly and 
rigid pipe guidance than required by many 
other types of joints. 

3. Lower pressure load on end anchors because 
excessive strains are eliminated. 


Used for many years with success in well- 
known refineries, industrial plants, utilities and 
institutions. When replacing present joints or 
planning new steam lines, it will pay you to 
look into the advantages of the Yarway 
Gun-Pakt expansion joint. Write for Yarway 
Bulletin EJ-1913. 


YARNALL-WARING COMPANY 
128 Mermaid Avenue, Phila. 18, Pa. 
BRANCH OFFICES IN PRINCIPAL CITIES 
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gun-pakt expansion joints 





In Refinery Maintenance 
operations—these 
M-S-A products save you = 
time—add an = 


or gases 


extra measure of Safety! «ea 


<< — 


Forces 


M.S.A.-LAMB AIR-MOVER i? 
fresh or 


for safer, faster tank maintenance cool air 
at ne 


Using the power of compressed air or steam, this 
«4 - 


portable ventilating device is ideal for purging tanks 
before cleaning or maintenance work. The Air-Mover 
has no moving parts or motors, a feature that simpli- 
fies installation, and largely eliminates explosive haz- 
ards. Available in three sizes, the Air-Mover will move 
up to 5,160 c.f.m. at 80 Ib. line pressure. Whether used 
as a blower or an exhauster, this device provides an 
economical, fast method of assuring greater safety in 
tank maintenance. Write for details. 


M.S.A. HOSE MASK 


Complete breathing safety in 
gaseous or oxygen-deficient atmos- 
pheres. Hose clamps to worker's 
back ; double inhalation tubes pass 
over shoulders to permit complete 
working freedom. *‘All-Vision”™ 
facepiece. Write for details. y 


M.S.A. AROMATIC 4 


M.S.A. EXPLOSIMETER 4 
HYDROCARSON DETECTOR 


This accurate instrument, designed for 


measuring flammable gas hazards, is 
used to indicate when purging opera- 
tions are complete, and when it is safe 
for cleaning or maintenance operations 
to begin. Easy-to-use, requires no spe- 
cial training. It is employed to test for 
combustibles in any suspected atmos- 
phere. Write for details. 


Call the M$.A. man on your every safety problem . . . 
his job is to help you 


For accurate detection of toxic con- 
centrations of aromatics. Cylindrical 
scale, separately graduated for benzene, 
toluene and xylene, permits easy, 
fast reading. Write for details. 


MINE SAFETY APPLIANCES CO. 
201 North Braddock Avenue, Pittsburgh 8, Pa. 

At Your Service: 82 Branch Offices in the United States and Canada 

Representatives in Principal Cities in Mexico, Central and South America 

Cable Address: “MINSAF" Pittsburgh 
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Management Tackles Pollution 


Here is evidence that cooperative but individual 


efforts of plant managers can alleviate air and water pol- 


lution in industrialized cities. 


Richard B. Kahle, President, Eastern States Petroleum Company, 


Houston 


COOPERATIVE but individual ef- 
forts of plant management can do 
much to alleviate the problems of air 
and water pollution in industrialized 
cities. 

Five years ago the president of the 
Houston Chamber of Commerce called 
together the executives of principal in- 
dustries along the ship channel to dis- 
cuss complaints of fishing enthusiasts 
that industry was polluting the ship 
channel with industrial wastes. Puni- 
tive legislation had been proposed. 

The first reaction of every individual 
was that his plant was not responsible. 
However, each agreed to survey his 
own situation to ascertain the extent 
of industrial wastes, if any. which he 
was contributing to the ship channel. 
and to see wat he could do to reduce 
such waste. As a_ result. there 
formed an Industrial Pollution Com- 
mittee on stream pollution of the 
Chamber of Commerce. This was an 
industry management committee, not 
a technical group. Technical person- 
nel were enlisted to assist in solving 
the problem, but from its inception 
until the present time the direction of 
the study of the problem, and the 
cures for it have been in the hands 
of top management personnel. 

A second meeting was called and 
policies were adopted which have en- 
dured until now: 


was 


@ lt was recognized that the fast- 
growing city, by its incomplete han- 
dling of domestic sewage, was per- 
haps the foremost contributor to the 
problem of stream pollution. Never- 
theless, it was agreed that we of man- 
agement were citizens of this city and 
would have to shoulder a share of that 
problem, 

@ It was recognized that the fact that 
city sewage contributed most to stream 
pollution did not excuse industry from 
a duty to eliminate as far as possible 
any stream pollution from plants. 
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It was decided that industry should 
do its best to eliminate, by cooperative 
but individual efforts. the industrial 
waste that was reaching the ship chan- 
nel. It was decided that industry 
should not try to tell the city and 
county officials how to solve their 
problems, but rather should mind its 
own business, handle its own situa- 
tions. and solve its own problems. 

First, each agreed to survey his own 
plant and to solve his own pollution 
problems to the extent of his ability. 

Second, the industrial pollution 


committee broadcast a questionnaire to 
all industries on the ship channel in 
an attempt to determine the problems 
which industry would face in a vigor- 
ous campaign to eliminate pollution of 
the ship channel, and in an effort to 
focus attention of all the industries 
along the channel on this problem. 

Following these questionnaires. there 
was made the first of periodic surveys 
of the ship channel and its tributary 
bayous. which included the taking of 
water samples. 

These surveys provided a method of 
determining whether the anti-pollution 
steps taken by the individual indus- 
iries were effective. 

Since the first meeting at which in- 
dustries were presented with the prob- 
lem of channel pollution, industries on 
the artery have spent more than $7,- 
725.000 to reduce stream pollution and 
have made plans to spend in excess of 
another $1 million. 

About two years ago the problem of 
air pollution began to assume even 
more importance than stream pollu- 
tion, 

In setting up an industrial commit- 
tee on air pollution, the same theory 
was followed by the Chamber of Com- 
merce as had been the plan with water 
pollution. Here again the over-all pol- 
icy committee of the Chamber of Com- 
inerce on pollution is composed of top 





CUT SHUTDOWN TIME 


for gauging thickness of 


PRESSURE 


VESSELS 


PIPES 


and TANKS 


with the portable, self- 
powered ultrasonic 


THICKNESS 


giving r 


destructive measurements of 

thickness from one side at 
many times the speed 
and a fraction of the 
cost of old-fashioned 
methods. 


Specifications 
and Prices on 

| Request 

| 


REEPINER 


RANSON 
NSTRUMENTS, inc. er oevetion 


428 FAIRFIELD AVE+ STAMFORD: CONN. 
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it will pay you to look into Bird-Archer’s 
8 Point Water Treatment Service. 


PLANT SURVEY —Complete studies of 
your use of water or steam including 
equipment and past performance. 


STUDY OF ALL AVAILABLE WATER — 
Exhaustive analysis of water sup- 
plies starting at source. 


LABORATORY SERVICE FOR SCIEN- 
TIFIC ANALYSES—Modern laboratory 
facilities with seasoned chemists 
specializing in water analyses and 
research. 





ENGINEERING SERVICES 
FOR WATER TREATMENT 
For Power « For Process + For Cooling 


» BIRD-ARCHER 


WATER TREATMENT 


THE BIRD-ARCHER COMPANY 
4337 NORTH AMERICAN ST 
PHILADELPHIA 40, PA 
NEW YORK . CHIC AGI 
ANA A 
A 


DEVELOPMENT OF TREATMENT AND 
CONTROL SYSTEMS—Operational 
changes where necessary. 


FURNISHING PROPER CHEMICAL 
TREATMENTS WHEN REQUIRED— 
Bird-Archer custom formulates 
chemical treatments for your specific 
problems. Over 60 years back- 
ground. 


SPECIFICATION AND FURNISHING 
OF EQUIPMENT WHEN NECESSARY— 
Complete analysis of savings and 
benefits where additional equip- 
ment may be helpful. 


PLANT STAFF INSTRUCTION — Your 
personnel instructed by experi- 
enced technicians in accurate con- 
trol and test procedures. 


PERIODIC CHECK-UPS—Your Bird- 
Archer Service Engineer makes reg- 
vicar personal call-backs on your 
plant to be sure you get the best 
possible results. 


FOR COUNSEL BACKED BY OVER SIXTY YEARS 
OF EXPERIENCE CALL BIRD-ARCHER'S QUALIFIED 
WATER TREATMENT ENGINEERS. CONSCIEN- 
TIOUS, PERSONAL ATTENTION AND HIGHEST 
QUALITY CHEMICALS. 
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executives of the Houston industrial 
area. 

In order to get an indication of the 
breadth and scope of the air pollution 
problem, a questionnaire was sent to 
about 1300 industries in Houston and 
the Ship Channel area. It was discov- 
ered that $8,600,000 had already been 
spent, and projected expenditures for 
additional air pollution abatement 
equipment would amount to more than 
$5 million within a year. 

The air pollution committee asked 
for the help of technicians and engi- 
neers from the various industries. Sev- 
enteen industries responded and sev- 
eral sub-committees were formed. 
These committees which took upon 
themselves such jobs as (1) surveying 
the area to determine how much and 
the type of air pollution; (2) study 
of the complaints to health authorities 
and industries: (3) study of meteor- 
ological conditions in the area, has 
given much valuable information. 

The more the problem of air pollu- 
tion is studied, the more keenly is it 
realized that it is very complex indeed. 
It is not a question of the operations 
of one, or two, or three companies. 
but of many hundreds of companies. 
It may be that a few companies have 
contributed a larger portion of the 
noticeable and definable air pollution, 
and it may be that the problem has 
become more acute primarily through 
the growth of industry and the cumu- 
lative effect of air contamination from 
a number of sources. 

We think that insofar as technical 
solutions are possible and insofar as 
these technical solutions can be ap- 
plied without the elimination of the 
industry through economic § pressure, 
they should be applied. We think that 
air pollution hazardous to life and in- 
jurious to health must be eliminated, 
regardless of cost. We think that in- 
dustries in this area are cooperating 
in planning to make such necessary 
changes in their operations as to bring 
the measure of air pollution caused by 
their operations to a level below that 
harmful to life and health. We think 
that the major portion of the air con- 
tamination which, while not harmful 
to health, is obnoxious to the citizens 
of the area, can be and is being rap- 
idly eliminated. We think that the co- 
operation of industry in this area to 
reduce these causes will result in their 
reduction to an amount compatible 
with a healthy and happy existence. 

This article is from a keynote ad- 
dress delivered before the Sixth Indus- 
trial Health Conference at Houston, 


Engineering Plus Chemistry Equal BIRD-ARCHER Service October 1-3, 1953 
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Another reason why 


Chase 


Antimonial Admiralty Tubes last longer! 


Yes, you can count on Chase Antimonial 
Admiralty Heat Exchanger Tubes to give 
you many years of satisfactory service. 

Chase Heat Exchanger Tubes are rigidly 
controlled for quality during manufacture, 
and various tests are applied whea the tube 
is finished. The flattening test mentioned 
below is a good example. Wall thickness, 
diameter, surface finish, concentricity and 
accuracy of length are carefully determined. 

So, for Heat Exchanger tubes that last and 
last. remember: insist on Chase Antimonial 
Admiralty! 


PUTTING THE SQUEEZE ON IMPERFECTIONS... 


This Chase technician is performing a “flattening test” 
which is an indication of soundness and freedom from hid 
den defects. You are assured that tubes passing this test 
will satisfactorily withstand bending or end flaring 


CHASE WAREHOUSE STOCKS: 
a S w NEW ORLEANS, LOS ANGELES 
® BRASS 4 COPPER Also carried by 


Vinson Supply Co., Tulsa, 
WATERBURY 20, CONNECTICUT @ SUBSIDIARY OF KENNECOTT COPPER CORPORATION Standard Brass & Mfg. Co., Houston. 


e The Nation’s Headquarters for Brass & Copper —Whanyt Manta Baltimore = Boston © Chicago Cincinnat) Cleveland Dallas Denver t Detroit Houston Indionapatig 
Kensas City, Me. Les Angeies Milwaukee Minneapolis Newark New Orieasns New York Philedeiphia Pittsburgh Providence Rochester? Si. lewis Sen frencece Seattle Waterbury tales office only 
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YOU DON’T HAVE TO WORRY 
ABOUT THIS TEAM EITHER! 


OU don’t have to worry about the 

performance of the Taylor TRAN- 
SET System. And equally important, you 
don't have to worry about its mainte- 
nance, thanks to tive exclusive TRANSET 
Plug-in feature and complete inter- 
changeability of all receivers and con- 
trollers. Pull one instrument out—plug 
in another in seconds. It's that simple. 
Think what this means in terms of efh- 
cient, economical plant maintenance. 
Down time—and process interruption— 
is kept to the absolute minimum. Your 


NY 


The fam combi of Tinker 
to Evers to Chance could be relied 
upon for perfectly coordinated 
team work. The Taylor TRAN- 
SET System comprises three stars 
of the instrument world that 
work together to make the fastest, 
most dependable pneumatic trans- 
mission system. 


2 
4 “y 





. 
“ 
‘ 


CHECK THESE ADVANTAGES: 


§. You can plug in shop-adjusted instruments. 


2. You can efficiently analyze process difficul- 
ties by quickly substituting a recorder for an 
indicator. 

38. You can switch from the simplest to most 
complete controller in a matter of seconds. 

4. Down time is kept to a minimum, since both 
controllers and receivers plug in. 

5. Maintenance is unnecessary in the area of 
the panel. Checking can be done in the shop 
where full facilities are available. 

@, One standard panel cut-out (5142''x 4542") 
accommodates 12 different forms of recording 


instrument men can use their talents to 
maximum effect—and keep out of the 
operator's hair—because instruments can be taken to 
the shop for maintenance. And trouble, whether instru- 
ment or process, can be pin-pointed in the shortest 
possible time by simply plugging in a replacement unit 
of known performance. 


Complete interchangeability of units is achieved by 
standardizing the output pressure range (3-15 psi) of 
transmitters, controllers and receivers. This means any 
controller and any receiver can be used with any (3-15 
psi) transmitter. It also means a minimum stock of 


components. 
The Taylor TRANSET System is truly the most versatile 
control system available today. Your Taylor Field En- 
gineer will tell you how you can benefit from its fea- 
tures, or a post card will bring you BULLETIN 98097. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


and 11 different forms of indicating receivers. 
7. You conserve panel space without impairing maintenance 
facilities. 
&. Self-purging case for all receivers is especially appreciated 
in corrosive or dusty atmospheres. 


#. Your plant can be kept running smoothly, without expen- 
sive shutdowns. 





A. TRANSAIRE force-balance temperature or Pressure transmitter. 
SPEED-ACT® yives rate action in the measuring circuit to compen- 
sate for process lags. Narrow range spans. Standard $ to 15 Psi output. 
Interchangeable unit construction. Temperature and Barometric 
Pressure Compensations. 

SB. TR-ACT Controlier. A force-balance controller with a new cir- 
cuit... a new concept in process control. Booster relay air valve 
for faster response of control circuit. Wider response adjustments 
than ‘ever before. Panel or locally mounted. 

4’. TRANSET Recorder. Fits § 1 /32%% 45/32" opening a natural for 
uraphic panels; a great space saver for conventional panels. Powerful 
actuation—bellows operated rectalinear movement. 40-day chart, 
‘hour visible record. Everything needed for remote control. 
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Better Health for Executives 


Dr. B. B. Reeve 


Medical Director, Standard Oil Company (Indiana) 


Part I 


Periodic Physical Examinations 


YOU executives are the keystone of 
industry. 

You build and protect your organi- 
zation by perfecting a healthy, sound, 
efficient administrative structure. Do- 
ing this is your special genius. 

Often, your drive is so intense that 
you ignore your own health to achieve 
your goals. 

This is the executive paradox. 

Your organization gets healthy 
you get sick. 

Then, your organization suffers be- 
cause your body has become unsound. 

Part of your job, if you are a re- 
sponsible executive, is knowing how to 
take care of your health and 
actually taking care of it. 

As an executive, you ask direct ques- 
tions and expect straight answers. Only 
you can answer this question: “Is 
taking care of my health worth the 
cost?” It’s your life, you know. It is 
also good management. 

Here are some specific how-to-do-it 
suggestions, when you are ready to ask 

“How can I best protect my health?” 

In order to have facts to go on about 
the state of your health, it is important 
that you have periodic physical exami- 
nations. Compare them, if you will. 
with the inventories or the market 
surveys you'd insist on in your busi- 
ness. How often you take this physical 
inventory is probably best determined 
by the advice of your examining 
physician. My professional opinion is 
that as an exectuive you should have 
a physical examination at ieast once 
a year~—and at any other time you are 
in doubt about your physical con- 
dition. 

Your examination should include: 

@ A complete medical history, kept 

up-to-date each year. 

@ A complete physical examination. 

®@ Laboratory tests as extensive as 


own 
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your examining physician pro- 
fessionally advises. 

@ A complete review of the findings 
with you by your physician. Have 
confidence in your physician. 

As the years tick off, your exact 
medical history grows in fundamental 
importance. It is only wise to be fair 
with your examiner and yourself 
by being honest about your past and 
present ailments, by giving your ex- 
aminer complete information. Because 
your state of mind can seriously affect 
your health, describe to your examiner 
not only any symptoms you are having. 
but also discuss with him your habits 
and how you react mentally and emo- 
tionally to your problems. 

After the examination has been com- 
pleted and reviewed with you, you 
should follow your doctor's advice. of 
course, On the basis of the examina- 
tion, he will tell you how you can 
correct minor or major difficulties 
or instruct you about how you can 
live longer with conditions that cannot 
be corrected. 

You'll find that regular physical ex- 
aminations will relieve you of doubts 
about your ability to carry the load 
expected of you as an executive. And 
if its found, somewhere along the 
years, that your health is in jeopardy. 
you may want to do some 
thinking before accepting the in- 
creased responsibilities of further ad- 
vancement. Your executive decision 
will have to be what is fair to your 
company — and fair to yourself, 

You will feel sure. if you have 
regular periodic physical examinations 
and follow the advice given you by 
your physician. that you have done 
what you can toward making both 
your company and your health secure. 


serious 
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This is a Pritchard 
HYDRYER*—+the choice 
of critical buyers in the 
petrochemical industry 

for efficient, dependable 


dehydration! 


This quality packaged unit 
promises long, trouble- 
free operation in drying 
compressed air and other 
gases for instrument 

and process controls. 
Adsorbents are carefully 
selected for your drying 
requirements. Completely 
factory assembled. 

Custom units designed for 
any special need. To 

cut dehydration costs, 
contact Pritchard today. 


* Registered Trade Name 


Industry’s Partner for Progress 


s.F. Pritchard «co. 


ENGINEERS . CONSTRUCTORS 
MANUFACTURERS 


Dept. 307, 210 West 10th St., 
Kansas City 5, Mo. 


i? 

COOLING TOWERS « SPECIALIZED HEAT EXCHANGERS 
| GAS AND AIR TREATING EQUIPMENT «+ CONSTRUCTION 
! AND PROCESSING FACILITIES 
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simplicity: 

uses no mercury; a rugged pneu 
matic balance transmitter, it 
has few moving parts needs 
practically no maintenance. 


wide range: 
readily adjustable in the field 
for ranges from 0 20 to 0-200 
inches of water. 


simple calibration: 
easily calibrated with weights 
no curves or tables needed; 


1 Ib. equals 10° of water. 
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withstands overloads: 
takes many times rated pressure 
without loss of accuracy or 
damage to working parts. 


for use with miniature 


instruments: 

converts pressure differential at 
the metering orifice into a pro- 
portional air pressure for trans- 
mission to remote indicators, 
recorders or controllers. The 
ideal companion for Tel-O-Set 
miniature instruments. 





temperature range: 
handles fluids at temperatures 
as high as 350° F 


versatility: 
available with or without non- 
bleed pilot booster relay. 


sensitivity: 
responds rapidly to quick 
changes in flow. 


easy installation: 
lightweight, compact unit is 
readily mounted anywhere. 

















New CONSTRUCTION features now make the 
Honeywell Differential Converter, more than 
ever, the standard of performance for remote 
measurements of flow and differential pressure. 


It’s more accurate than ever . . . has improved 
linearity of response. It’s more stable, with a 
larger dashpot and heavier oil to smooth out 
spurious line fluctuations. And it’s even more 
rugged . . . can take overloads of many times 
normal pressure without damage to the dia- 
phragm or impairment of precision. 


More than ten thousand Honeywell Differential 
Converters have been installed on an ever 
broadening variety of applications . . . on pipe- 
lines, in conjunction with graphic instrumenta- 


@ REFERENCE DATA: Write for new Bulletin 2290, “Honeywell Differential Converters.” 






is better than ever 


For flow measurements— 
the HONEYWELL 
DIFFERENTIAL 
CONVERTER 


tion, and in scores of other uses which need 
accurate, flexible remote transmission of meas- 
urements. 


You can see what’s behind this industry-wide 
acceptance, by checking the Differential Con- 
verter’s outstanding features described on the 
opposite page. You can find out even more by 
testing it yourself, under any operating condi- 
tions your plant may present. And for a per- 
sonal discussion of your individual process 
requirements, call your local Honeywell sales 
engineer . . . he’s as near as your phone. 


MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division,Wayne and Windrim Aves., 
Philadelphia 44, Pa. 
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Honeywell 
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SOLVE BIG PROBLEMS 


The petroleum industry has made good use of the “divide-and-rule” formula that con- 
quered kingdoms... to win command of the giant powers hidden in nature's oil. The 
industry's process engineers have transformed American life by their mastery of petroleum’s 
secrets ... and fractionating has been their master key. 

These engineers’ ability to develop processes which break petroleum into its component 
fractions has harnessed the “black gold” into a myriad forms of service. There have been 
other important results, too. The gigantic motor industry . .. America’s vast network of 
modern Runes ... the services to motor travel—these are largely by-products of the 
petroleum process engineer's knowledge of fractional distillation. 


For many years, Sun Ship has been adding to its own prestige by the service and coopera- 
tion its great shops give to the petroleum industry, and to the many other industries 
which call on Sun Ship's versatile engineering pont construction skills. It has built... 
for chemical and petroleum process engineers, and for refineries throughout the world 
... the immense fractionating towers, pressure vessels, special machinery and heavy 
equipment they require. The 95'7" crude tower shown in the photograph, ready for 
shipment, is a representative example. 

Sun Ship's services will continue to keep pace with the giant strides made by the nation’s 
industries in the engineering progress which is steadily building a greater America. 


SULT 
SHIPBUILDING &@ DRY DOCK COMPANY 


ON THE DELAWARE (SINCE 1916) cuHesrer, PA. 
25 BROADWAY « NEW YORK CITY 
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The Courts Say... 


in recent insurance cases 





This column is to inform—not advise. It presents the 
current trend in legal thinking on insurance cases. 
The law varies from state to state and its application 
depends upon the facts of the particular case. Do not 
attempt to apply it without consulting your attorney. 





Shelton 


Joseph M. Shelton, Attorney at Law, Dallas 





water line on lease, where he was found dead in pick-up truck. It was 
. . . rv 
customary to drain the pipe at night, as the weather was cold. There was 


cal force to remove the plugs. Pumper’s dependents claimed the death 
was caused by an injury in the course of his employment. Plaintiff's doc- 


Under those assumed facts. in all reasonable probability did that activity 
cause his death? The doctors said, in their opinion, it would. 

The court found that this was sufficient evidence to support the jury's 
verdict that the man suffered injury in the course of his employment. 


. Texas Employers Ins. Ass'n. v. Frazier et al. 


259 SW 2d 242 (Tex. Civ. App. Eastland, 1953) 


That injuries from fall while in seizure were compensable 
. Emptoye, while on employer's premises during work hours, suffered an 
epileptic seizure. In falling or while threshing about, his head struck a 
conerete post, fracturing his skull, from which death resulted. Trial jury 
awarded death benefits but the court entered judgment for the insurance 
carrier. This was sustained by the Court of Civil Appeals. The beneficiaries 
further appealed. 
The Texas Supreme Court said employe’s duties required him to be 
near the concrete post and the danger of falling against it was a hazard 
to which he was exposed because of his employment. While it is true he 
might have suffered the epileptic stroke had he not been working. he 
certainly would not have fallen against this post with its sharp edge- 
fracturing his skull. Although the fall may have been due to a pre-existing 
idiopathic condition, the protection of Workmen's Compensation is not 
limited to those in good health. 
Garcia et al. v. Texas Ind. Ins. Co. 
209 SW) 2d 333 (Tex. Sup. Ct. 1918) 


That required use of car and transportation of 

employer's tools made accident job-connected 
EMPLOYE was a service man. Most of his work was away from the place 
of business of the employer in answer to service calls. Emplove owned his 
own car, which he used on the calls. The employer paid mileage for service 
calls. Employe kept necessary tools furnished by the employer in his car 
at all times. Enroute to work in the morning and while no mileage was 
being paid, employe was injured in a collision. The trial court instructed 
a verdict in favor of insurance company. Employe appealed. 


business and that he was required to have it available at all times in 
order to perform services for his employer and that at the time of the 
accident employe was transporting tools furnished by the employer for 
use in performing his duties. The trial court’. judgment was reversed and 
- the case ordered retried, 
Jones v. Texas Indemnity Co. 


223 SW 2d 286 (Tex. Civ. App.. El Paso, 1949) 
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That circumstantial evidence upheld job-connected injury. | 
Water Pumper for drilling contractor was supposed to look after | 


a wrench in the truck and 3 or 4 plugs out of the line. It took some physi- | 


tors were asked to assume a 23-year-old man with an enlarged heart had | 
walked 50 to 75 feet to a pipe where he did some work and walked back | 
to a truck where he was later found dead with a clot in a heart vessel. | 


The Appellate Court said the car was an essential part of employe’s | 





SPECIAL 


JERGUSON 


WELDING PAD GAGES 
are integral part 
of this tank 


row. a 
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Welding Pad Gages 
staggered on tank 
for continuous visi- 
bility. 


HERE is a special line of gages 

that weld right to the liquid 
containing structure, thus becoming 
an integral part of it. It solves prob- 
lems where it is impractical for you 
to use a conventional type gage be- 
cause of solids in suspension in a 
liquid, etc. 















These Special Gages follow Jer- 
guson Standard Gages in general 
design and materials, except for the 
mcthod of attaching. The chamber 
of the gage consists of a bar steel 
pad which is welded to the vessel. 











Welding Pad Gages are made in 
both Reflex and Transparent types 
... in all sizes of Jerguson Stand- 
ard Gages. Pressure ratings are 
available to your specific require- 
ments. Welding pad may be of any 
metal desired to withstand corrosive 
or other conditions. 











Write for Data Unit on Welding 
Pad Gages for complete details, 
Whatever your gage problems, 
let Jerguson engineers assist you, 









Gages and Valves for the 
Observation of Liquids and Levels 
JERGUSON GAGE & VALVE COMPANY 
100 Fellsway, Somerville 45, Mass. 

Offices in Major Cities 


Jerguson Tress Goge & Valve Co., Lid., London, Eng. 
Pétrole Service, Paris, France 
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WHAT'S NEW AT BRISTOL . . « +? 


BRISTOL'S METAGRAPHIC* recorpers 


with CONTINUOUS VALVE-POSITION INDICATION 


* Separate from set-point indication * Gives continuous 
data on control valve position and level of process operation 
* No switching to get reading 











HUMAN-ENGINEERED SCALE, sci- 
entifically designed for instant 
readability even at a distance, 
reduces reading errors to an abso- 
lute minimum. 
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SINGLE-KNOB MANUAL-AUTOMATIC 

TRANSFER. “Bumpless” transfer both ways, 

simply by matching pointer positioners — 

no ad to read actual scale values —mini- CONTINUOUS SET-POINT INDICATION. Shape and 

mizes reading errors — speeds operation. color of set-point target make it easy to see at a 
glance when process is on or off the control point. 

Rapid scan deviation indicator. 





SET-POINT REGULATOR. High-precision, 
two-stage, no-drift regulator — high capac- ‘ _—— 
ity (3 scfm) output for fast manual con- CONTROL VARIABLE RECORDED AND INDICATED. High-visibility 
trol in emergencies pointer (fluorescent paint) for accurate reading at a distance. 


a * Bristol Metagraphic Pneumatic Transmission Instruments meas- 
pean aa NE W ure, indicate, record, and control pressure, temperature, vacuum, 
P —-<--— OR OU pSVvAND ING an | flow, differential pressure and liquid level. Write for bulletin. 
i oe* sya Pepe. The Bristol Company, 111 Bristol Road, Waterbury 20, Conn. 
Look 4s FROM BRIS” oll - 


1 pgvEnorMEN®: 
re THE DEPENDABLE GUIDEPOST 
OF INDUSTRY 
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As Management Sees It . . . 





THIS 
ACTUALLY 


HAPPENED! 








fecidents seldom happen to 
experienced, attentive employes. 
no matter how hazardous their 
jobs. Here is another case his- 
tory revealing why compensation 
insurance rates are so needlessly 
high. 

The Accident: A painter wa- 
working on overhead lines from 
a tall ladder. As he started down. 
the ladder toppled. He jumped. 
injuring his foot. 

Recommendation: Safety 
regulations call for the ladder 
to be tied or firmly held by an- 
other worker. In this instance. 
the worker on the ground was 
negligent. 


TRAINING, Continued from Page 246 | 


then they will not turn out with equal 


quality. Executive development costs | 
time and money. but the stakes are | 


high and the cost. in comparison, is 


insignificant. The results will be re- | 


flected in the assurance of steady com- 
pany growth and a company that will 


remain young in spirit and enthusiasm. | 


which is the backbone of all suc -ess- 


ful organizations. 
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IMPRUVOL 33° 


Gasoline Antioxidant! 


EQUALLY EFFECTIVE IN BOTH MOTOR AND AVIA- 
TION GASOLINES, “Impruvol 33” retards the forma- 
tion of gum resulting from oxidation. 


WILL NOT CONTRIBUTE TO INDUCTION SYSTEM 
OR ENGINE DEPOSITS. In fact, “Impruvol 33” re- 
duces engine deposits in actual performance. 


WILL NOT IMPART COLOR TO GASOLINE since it 
does not form undesirable color bodies with trace com- 
pounds. 


CAN BE ADDED EARLY IN THE REFINING PROCESS 
when the gasoline is most susceptible to inhibitor ad- 
dition. Available in easy-to-use liquid or flake form 


CANNOT BE EXTRACTED FROM THE GASOLINE by 
water, caustic, clay, or the commonly-used pipe line 
corrosion inhibitors. 


MAY BE USED TO INHIBITOR-SWEETEN SOUR 
GASOLINE. Replaces doctor and copper sweetening. 


SAFER TO HANDLE since it is practically non-toxic 
and non-irritating. 


MORE ECONOMICAL on an active-ingredicnt per- 
formance basis than any of the gasoline antioxidants 
now being used. 


For further information on “Impruvol 33” or DBPC, write: 


KOPPERS COMPANY, INC. 


Chemical Division, Dept. PR-14, Pittsburgh 19, Pennsyivania 





What's Happening in the Industry .. . 





Operable Refining Output 
In U. S. at All Time High 


lor the first time in history, the UL S 
ob industry has an operable refining 
excess of & million barrels 
per day, the American Petroleum In 
has reported 


Capacity m 


stetute 


\ survey just completed by the In 
stitute revealed that operable refining 
capacity was expected to reach 8,079,000 
barrels per day by December 31. This 
is an increase of 494,000 barrels per day 
over the capacity reported by APT for 
December 31, 1952. The survey 
showed that the increase in operable re- 
fining, capacity will continue in’ 1954, 
and that by next September 30 it is ex- 
8,340,000 barrels per day. 
further imerease 
during the 


also 


pected ter bee 
This will represent a 
of 261,100 barrels per day 
first three-quarters of 1954 
refining capacity is an in- 
industry's ability 
into consumer products 

said the totals shown 
by the survey are exclusive of 21,000 
barrels per day which were in need of 
major repairs and therefore not oper- 
able as of last September 30. The totals 
deo inelude, however, 203,000 barrels per 
day which were operable, though be- 
lieved to be in the high cost marginal 
shutdown on Septem 


Operable 
dex of the 
cru oil 

Phe Institute 


to process 


vroup, but were 
ber 30 


Porter Receives Award 
From Gasoline Retailers 


the Gasoline Merchants of Brooklyn, 
Ine, presented its 1959 “Award of Serv 
ice” last month to Frank M. Porter, 
president of the American Petroleum 
Institute. The award was presented to 
Porter as “the outstanding personality 
in the petroleum industry who contrib 
uted most durmg the past vear to pro- 
mote the best interests and welfare of 
the gasoline retailers of the nation.” 

Porter was cited for his efforts in the 
establishment of a Service Station Ad 
visory Committee of the Marketing 
Division of the API 

\ veteran of more 
in the oil business, 
dent of Fain’ Porter 
of Oklahoma City 


than three decades 
Porter ts alse presi 
Drilling Company 


General Petroleum Moves 


Rodzianko to Ferndale 
IB. o1.. Redzianke, 


finery engineer at Greeneral Petroleum ¢ orp 
Calif., retimery, has 
Hianager of the 
Wash. 
LY38 was as 

Paulsbore, 
Vacuum Onl 
General Petroleum’s 
1944 he was trans 
Petroleum and has 
porsts at the Ton 


tormerly senior re 


oration’s ‘Torrance, 
assistant 
corporation's Ferndale, 

Rodsianke'’s tirst job im 
chemical engineer at the 
N. J., refinery of Socony 
Company, — Ine., 
astern athliate. In 
ferred to General 
held 


retiners 


been named 


rehnery 


since Pte rertis 


ranice 
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Snyder Committee Honors Manley— 


Presentation of a service recognition plaque to Harold W. Manley, former member and first 
chairman of the Snyder Plant Advisory Committee highlighted a dinner given in his honor in 
Tulsa, December 7. Shown above, left to right, are J, M. Kindle, Lone Star Producing Company, 
Dallas; Robert Boykin, Fullerton Oil Company, Pasadena, Calif.; R. E. Foss, Sunray Oil Corpora- 
tion, who made the presentation; Frank M. Perry, Cities Service Oil Company, Bartlesville, Oklo., 
and M. R. Lents, Scurry Natural Gasoline Corporation, Houston. 

The Snyder Plant Advisory Committee supervises the management of the gasoline plant which 
operates for the major portion of the Kelley-Snyder field, Scurry County, Texas. The gasoline 
plant is the largest in the world from the standpoint of liquid products volume from natural gas 


thruput 


Holman Made Chairman in 
Jersey Standard Elections 


Standard Oil Company (New 
election oft 


Jersey) 
huge 
heared oft 


has announced the 
Holman as 
chrectors ane 


chairmian ot the 
M. J 

Rathbone as press 
dent 


pam oct thee 


and vice chair 
ev\ecci- 
tive Ceomittes 

In other elections 
at terse, Standard, 
Chester Smith, a vice 
president and direc 
ter, lias Drees a 
member of the ex- 
committee; 

bllott, a 


pre . 


ecutive 

Llovd W 
director, a vice 
mlent te stceeed Oh 
ville Harden, whe ts 
retiring atter 1 Holman 
years service; and Veter || 
ordinator of Jersey's marketime 
ties, and Howard \W Pane, Jersey's re 

presentative mi the United Kingdom 
1949, members of the board of di 


rectors 


Lamont, co 
activa 


since 


As board chairman, Holman, whe has 


rROLEUM 


been president since 1944, succeeds Frank 
W. Abrams, who is retiring. Holman re- 
mains the chief executive officer of the 
company and chairman of the executive 
Committee 

Holman joined Humble Oil & Refin 
ing Company, a Jersey affiliate, in 1919, 
serving om varbous until 1929, 
when he was transferred to New York 
to become assistant to a Jersey Standard 
vice president. Subsequently he served 
as president and director of Creole Pe- 
troleum Corporation and Lago Petro 
leum Corporation, Venezuelan affiliates 
of Jersey Standard. He was named a 
director of Jersey in 1940, a vice presi 
dent in 1942, president in 1944 

Rathbone, a Jersey director since 1949, 
joined the company 32 years ago as an 
engineer at the Baton Rouge, La. re- 
finery of Standard Oil Company of 
Louisiana, He rose to general superin- 
tendent of that plant and later became 
president of Louisiana Standard. In 
1944, when that company was merged 
with Esso Standard Onl Company, he 
was transferred to New York as presi- 
dent of Ik-sso Standard, a post he held un- 
til he moved to the parent company as 
a director 

Smith was first emploved by the com- 


posts 
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Each of these two 165 h 


component connecth and 


Boost field gas — 
TWO PACKAGED 


Puituirs Prrrotecm Company has installed this 
compressor stattom neal \ooringsport, Louloiana 
to boost natural gas from wells in Longwood Field 
into a pipe line. The station, made up of two 
Benird-Ingersoll-Rand packaged compressor plants, 
has been planned to utilize most of its available 
horsepower from the time itis puton stream until 
the time the field is depleted. Both of the packaged 
plants now have single stage Compression and bota 
are in operation. But sas fie ld pressures decline they 
can easily be modified from single stage to two stage 


units. Then when the volume of gas from the wells 


THE J. Bo. BEAIRD COMPANY. ING. 


Shre eport Louisiana 


BEAIRD 


MACHINING MANUFACTURING STEEL WAREHOUSE 


ntrols. Other sizes from 110 hop. te 550 hop 


» packaged units is a complete plant with Ingersoll-Rand 6.JVG gas engine driven compressor, Young radiator ¢ 


COMPRESSORS GIVE GREATER FLEXIBILITY 


falls off, one entire plant ean be moved as a unit te 
another service. This will permit the remaining unit 
to continue fairly well loaded throughout the life 
of the field. Each of the plants, when finally taken 
out of this serviee and moved to nnother, can be 
almost wholly salvaged. For, as they are comple tely 
assembled on their own steel bases, they require 
very little in the way of permanent foundations 


and connect Tig pouporage 


Let us tell you about the fle ribility of Beaivd lugersoll 


Rand packaged compressor plants. 


PACWAGE 
OMPRESSOR PLANTS 


lowest ( 














Now UL Beaird Tanks are X-rayed ' 
_ 


cy 


¥, 
— a 


| ib coe pa 
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You know the advantage of having all shell films, our inspectors can literally see through 
seams on pressure tanks X-rayed. And now that every inch of seam on the entire shell. They 
is standard practice on all our large LP-Gas know the welding is sound. 
and anhydrous ammonia tanks not Just spot That is why we have gone to the expense 
X-raying — but complete X-raying of entire of installing the most modern radiographic 
shell seams. For example, on each 30,000-gallon equipment — to assure vou that the Beaird tanks 
tank, over 200 separate films are exposed, devel- you receive are engineered and manufactured 
oped and individually inspected. With these for safe storage. 


Let “s quote YOU OW YOUR PESSUVE storage me quire ments, 


THE J. B. BEATRD COMPANY, INC, 


SHREVEPORT, LOUISIANA BEAIRD ae) %& ~~ 


Pace acto Cast sree 


MACHINING MANUFACTURING STEEL WAREHOUSE COmPET SION MLANTS wrTeeos 








pany in 1908 and has been associated h H 

with it since. Elliott, who started with W at's re} rYallal 

a ‘ . eee 
The Carter Oil Company, a Jersey Errata PP 9 
affiliate, in 1916, was president of The article “Applying Henry's Law 


Standard-Vacuum Oil Company when 44, Concentrated Gas-Solvent Systems” ECA Seeks Cut in Sale of 


elected to the Jersey board “ directors which appeared on page 97 of the De- 
in 1944. Lamont (has been associated cember, 1953 issue carried the ad- S | es to Outsiders 
with Jerse 7 1922, except for a war- dress of the author, Dr. Walter B. urp us 
time leave of aabrse nee for service im the Howard, incorrectly. At the time the Consumers Cooperative Association 
U.S Navy Page has been with the article was prepared for publication has announced that petroleum products 
pavers stuemneaee ~ - a the author was with the Bureau of accounted for 71 percent of its: total 
ing with Humble in 1929 Industrial Chemistry at the Univer- sales in the fiscal year ended August 
In addition to Frank W Abrams, sity of Texas. The byline, therefore, 31, 1953, but sales to cooperatives fell 
so —e as ae chairman, and should have read: short of the total output of the re 
Orville arden, who ws retirme as a : tineries 
vice president, Frank \\ Pierce, who Walter B. Howard*, Bureau at In- Peotal thruput of the four refimertes 
yave up his duties as a director March dustrial Chemistry, The Univer operated by Cooperative Refinery Asso 
1, 1953, is also. retiring, bringing to sity of Texas, Austin ciation—at Coffeyville and Phillipsburg, 
three the number of veteran eXecutives *Present address is) Monsante Kan., Scottsblutl, Nebr. and Neweastle, 
who are leaving the company Pheir Chemical Company, Texas City, Wo. averaved 31,254 barrels a day. 
combined service with Jersey Standard “In keeping up with (postwar) 
totals 115 years 
Abrams, who has spent his business PARAS She a Aces 
career Of 42 years with Jersey and affili- 
ates, was first employed as a draftsman 
in the Fagle Works, Jersey City, N. J. 
in 1912. Harden started with the com- 
pany im 1910 as an office boy, was 
elected a director in 1929, became vice 
president in 1935 and since 1942 has 
been vice chairman of the executive 
committee. Pierce, who joined the com- . 
pany in 1924 as industrial relations ad- ‘3 Recognized throughout the world 
visor, has spent most of his career in @ as superior to all other natural clays 
the field of industrial relations and has . used in adsorption processes Florex 
. . 9 


been closely indentified with the de “ : 

velopment of Jersey's employe pro is particularly effective in the adsorp- 

“rams tive refining, decolorization, clarifica- 
tion and neutralization of mineral, 


Katzen Begins Practice vegetable, and animal oils, fats and 
waxes. Florex is also effectively used 


As Consulting Engineer for sweetening light distillates, de- 
hydration, desulfurization and poly- 


Raphacl Katzen has started practice merization. 


as a consultmye chemical engineer at 

8735 Dogwood Lane . 

ee en saa i Florex is prepared from carefull 
iin sesview, -uchode selected natural Florida Fullers Eart 
assistance in manage- by a special processing including high- 
ment and engineer- ressure extrusion, which greatly 
aa SNRENE = He improves adsorptive efficiency and 
projects, and omm- . . 

provement ob exist capacity. 


Ing processes and in P P . 
aadintcee in dk ee Standard particle sizes are herein 
fiekis of organic reproduced and include meshes from 
chemicals, petro- 2/4 to 200/ up. Special meshes are 
chemicals, wood also available. Florex is packaged to 
chemicals and waste ‘ : ‘ 
dispnent “ fulfill customer's requirements with 
Prior to initiating the Fifty (50) pound non-returnable 
this service, Dr. Kat Katzen paper bag the minimum quantity. 
zen served as manager of the Vulcan 
Engineering division of Vulean Copper ; : 
& Supply Company. THe will continue For further information use free request 
his association with that company as a coupon below. 


consultant 





x. ee ee 
Gulf Research Advances pees =—6 SG 


Three to Vice Presidents 


Blaine Bo Wescott, formerly associate 
elirector et rescare hh, Gault Ie ™ arch & 
Development Company, has become dt l 


rector of research of the company wath 

the retirements ot Paul 1D. Foote and Ad 

KA. Kekhardt Wescott has also been COMPANY 
elected executive vice president ot the o Adsorbents 


company and a member of its board @ Desiccants 
Leo J. Peters and ferry MeAtee, ton 
@ Diluents 


merly assistant directors of research, 


have become associated directors of re DEPT. E, 220 LIBERTY STREET City___ 


search and have been clected view presi 
oo WARREN, PA. See 


p------------------ 


Please send literature [} and 


sample [_] of Florex 
(Be sure to indicate mesh size ) 


Address 


| 
| 
| 
! 
| 
| 
Nome ; es . 
| 
| 
| 
| 
| 
i 
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Above: A few of the wide variety of TEFLON 
packings ond gaskets manufactured in the 
Gorlock factories. Right: Sheets of TEFLON 
being removed from a special electric sintering 
oven after curing at 700°F. 


Contact GARLOCK 
for Packing, Gasketing-- 
And Other Products 


Made ot Toflon or KEL-F' 


Garlock’s modern plastics plant is equipped to manufacture many types 


of products from Trrton and Ket-F. Here is a partial list of popular 
plastic products available from Garlock. 





PACKINGS for valve stems, rods, shofts KEL-F TEFLON 


CHEVRON® packing, “O” rings, V rings x x 
Braided ribbon or braided yarn 

(a new closely woven braid) 

Asbestos with TEFLON impregnation 

Mechanical seals with TEFLON sealing components 


GASKETS AND SHEET PACKINGS 
Ring gaskets or envelope type with fillers 
Slip-on gaskets for glass pipe 
Spiral wound metal gaskets 
Large sheets (KEL-F 48” dia.-TEFLON 48” square) 


DIAPHRAGMS — DISCS— RODS— SLEEVES 

TAPE— electrical and general purpose grades 

MOLDED AND MACHINED PARTS for various purposes 
FILLED COMPOUNDS: calcium fluoride, copper and others 


<< 


x x x KM 











For any product made of Ket-F or Terion, contact our sales office 
nearest you or write us direct. 


THE GARLOCK PACKING COMPANY, PALMYRA, NEW YORK 


Sales Offices and Warehouses: Baltimore ¢ Birmingham ¢ Boston ¢ Buffalo ¢ Chicago ¢ Cincinnati ¢ Cleveland 
Denver @ Detroit ¢ Houston e Las Angeles ¢ New Orleans ¢ New York City ¢ Palmyra (N.Y.) ¢ Philadelphia 
Pittsburgh « Portland (Ore) e Salt Lake City e San Francisco ¢ St. Louis e Seatile ¢ Spokane e Tulsa, 


in Canede: The Garhwk Packing Company of Canada Ltd., Toronto, Ont, / . 
*Registered Trademark #The Du Pont Company's Trademark > 
’ e 


1The Kellogg Company's Trademark 

PACKINGS, GASKETS, OIL SEALS 
(JAR LOC K MECHANICAL SEALS 
: RUBBER EXPANSION JOINTS 





What's Happenings « « 


changes (in technical improvements and 
demand),” Howard A, Cowden, presi- 
dent of CCA said, “CCA has invested 
millions in plant improvements. Our 
problem now is to get our distribution 
in step with output of certain products 
to reduce the amount of sales outside 
cooperative circles.” 


Copeland Heads List of 
Promotions at Texaco 


W. G. Copeland, superintendent of 
The Texas Company’s Eagle Point 
Works at Westville, 
N. J., since 1950, has 
been appointed yen- 
eral superintendent 
of the company’s 
Port Arthur, Texas, 
Works. 

The new appointee 
started with Texaco 
as a helper at the 
company’s Port Ar- 
thur refinery in 1926. 
He advanced through 
various posts in the 
Refining department, 
went to France with 
a Texaco affiliate in Copeland 
1939, to Texaco’s San Antonio, Texas, 
refinery in 1941, and to the company’s 
Sunburst, Mont., refinery in 1943. He 
was named to the Eagle Point Works 
post in 1950. 

in other promotions in Texaco’s Re- 
fining department: 

Kk. ’. McNealy, who has been as- 
sistant superintendent of the Lockport, 
Ill., Works, has been named = superin- 
tendent of the Eagle Point Works, suc- 
ceeding Copeland. He has been with 
the company over 21 years. 

. C. Williams, formerly assistant 
superintendent of the West Tulsa 
Works, ‘Tulsa, Okla. has succeeded 
McNealy at the Lockport Works. He 
has been with the company since 1941 

FF. 1). Davis, formerly assistant super- 
intendent of the Casper, Wyo., Works, 
has succeeded Williams at the West 
Tulsa Works. He has been with Texaco 
since 1932. 

V. K. Brandenburg, formerly super- 
visor of operations at the Lawrenceville, 
Ill, Works, has sueceeeded Davis at 
the Casper, Works. He has been with 
Texaco for more than 18 years 


Pan-Am Southern Lists 
Reorganization Changes 


Pan-Am Southern Corporation has 
announced a reorganization which 
merges the activities of its general man 
aver of purchases into its Supply and 
‘Transportation department 

In conjunction with the reorganiza 
tion, two promotions were announced 
Sam H. Casey, formerly general man 
ager oof purchases, becomes veneral 
manager of supply and transportation, 
and bo Fo Andry, formerly assistant 
tratfic manayer, becomes tratfic man- 
uner 

Phe reorganization will) consolidate 
trattic, crude ol supply, product supply 
and exchange, purchasing and aviation 
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Fe 1.25% 


Which combination is best for your tube problem? 


N the decision you make depends 
O the rate of return on your invest- 
ment. And it’s apt to be a big invest- 
ment. 

Each of these condenser and heat 
exchanger tube allovs has been scien- 
tifically developed to have specific 
metallurgical properties to meet spe- 
cific operating conditions. 

To supplement extensive metallur- 
gical research and programs of labora- 
torv and field tests, our Technical De- 
partment maintains files that record 
over many years the life histories of 
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tubes ina wide range of copper alloys 
under many kinds of actual service. 
Combined with the information of 
metallurgical science, these records of 
actual performance provide the sound- 
est possible basis for selecting the tube 
allov that will best meet the conditions 
under which your equipment must 
operate. 

This experience is freely available 
to you. Draw upon it in connection 
with your heat exchanger and con- 
denser tube problems. Simply write to 


our Technical Department. Mean- 


PETROLEUM REFINER 


while, send for your free copy of Pub 
lication B-2, “Anaconda Tubes and 
Plates for Condensers and Heat Ex 
changers.” The American Brass Com 
pany, Waterbury 20, Conn. In Canada 
Anaconda American Brass Ltd., Neu 
Toronto, Ont. ane 


ANACONDA 


Heat Exchanger Tubes 
Ambraloy-927°; Arsenical Admiralty-439 


Cupro Nickel, 30% -702, and other copper alloys 
*U Ss. Patent No. 2. 6685 COMI) 
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FOR VALVES IN 


under the Supply and Transportation 


department. 


T E fF LO N° PAC - { a G S Three Get Appointments 
At Magnolia Refineries 
BRAIDED TYPE ej og ye ap. 


tendent of its Fort Worth, Texas, re- 


Fabian 





finery, and Carl M 
Fabian yveneral  su- 
perintendent of — its 
Beaumont, Texas, re- 
finery, Marchbanks 
succecds J. W. Fol- 
mar, who has been 
superintendent at 
Fort Worth for 
nearly 15 years and 
Refinery plants large and small have who “aan ane arene 
° . ore ‘ “ ‘ars 

long been looking for a permanent acid : ie emedin’ te 
packing for those ‘‘hard-to-get-at” ee succeeds J. L. 
Heath, who is retir- 

valves. Well ing after almost 39 


These valve stems must be packed years with Magnolia 
and made tight at all times. A drip Marchbanks, formerly assistant su- 


vaive is perintendent of the Fort Worth plant, 
from a leaky valve is dangerous to joined Magnolia in June, 1916. Starting 


personnel. These acid valves require at Dallas he advanced through various 
iy", “ie”, 4", “eo” or 3%” square packing. Up to now braided blue departments at the company’s Beau- 
asbestos packing has heen considered best and cheapest (60-day — yw fond phy ny 8 —— oa 
life). Today the whole world of packing has been changed by the post. in 1935 


material “Teflon”. Braided yarn packing made of Teflon is re- Fabian has been with the company 
at the Beaumont plant for 34 years, join- 


placing all forms of braided packing for acid service because it Fine 
2 ; : : ing it in June, 1919, soon after gradua- 
lasts as long as the valve itself. Practically no acid, diluted or tion from ‘Texas A & M College. 


concentrated, hot or cold, has any affect on the packing. (Many Marchbanks is succeeded as assistant 
superintendent of the Fort Worth plant 


records of two-years’ service or more have been reported ). This is | by J. D. Wall, formerly assistant to the 
highly important to all Petroleum Engineers and Refinery Plant | mechanical superintendent at the Beau- 
Operators. mont refinery. Wall joined the com 
oe : : , , anys Technical department at Beau 
“JOHN CRANE” Style 704 is available in handy coil or spool se J ro nk. 1046 asada 2 
form in a full range of sizes. A stock of “JOHN CRANE” Braided : 
Teflon Packing in your storeroom may be a life saver for you. Construction Firm Elects 


Teflon is recommended on chemicals at any pressure with tem- Anderson Vice President 


peratures ranging from -100°F. to +500°F. 
Election of Harold A. Anderson as 


, » ’ > * ; » > ’ “ 

Many Petroleum Engineers prefer JOHN vice president and assistant general 
CRANE” Style 704 Braided Teflon Packings for manager has been announced by The 
their service. For the best in mechanical - Austin Company, a national engineering 

and construction firm. Since 1946 An- 


packings fabricated from braided Teflon, contact SR derson has been vice president and 


Crane Packing Company. Send for this Teflon ef Eastern district manager. In his new 
post he will join the company’s head- 


Technical Bulletin. Write 1820 Cuyler Avenue, | : 
ait . Alege ° quarters staff at Cleveland to assist in 
Chicago 13, Illinois. the planning and coordination of gen 
eral functions of the company. He has 
been with the company over 15 years 
In other changes at) the company, 
Allan S. Austin, secretary since 1941], 
has been elected vice president and gen 
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whether a simple bend ee welded assembly : Z or 


complete piping systems for power plant 2 or process 


Multiple Advantages 


from MIDWEST Multiple Plants 


ST. LOUIS, MO., No. 2 
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PASSAIC, N. J. 


MIDWEST PIPING 
COMPANY, INC. 


Main Office: 1450 South Second 
i : / f Street, St. Lovis 4, Mo. / 


/ ’ / , Plants: $1. Louis, Passaic, Los Angeles 
‘ . and Boston 


Sales Offices: New zak Church St. i 


les Angeles 33— Anderson $1. 
Boston 27—426 First $1. 
, 3—79 ft Monroe St. 
vise 3—224 Wright y= 
2—1213 Capitol Ave, 
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What's Happening... 


manager; W. G. Paton, vice 
in charge of the Steel babri 
technical personnel 
secretary, has been 
succeeding Austin, 
president; and 


eral sales 
president 
atone «diy 
and alse 
elected 

unl contmnes as a vice 
folin No Beckley, assistant weneral sales 
manaver m New York 1948, has 
been named Lastern district manawer 

with the company 
been manager 
broadcasyny 


industries 


MSron and 
assistant 
secretary, 


since 


Austin has been 
1928. He has also 
of sales and service to the 
publishing 
will continue to carry 
along with his gen 
Paton joined the com 


1941 


sitice 


and newspaper 
since 1948 and 
that responsibility 
eral sales duties 

pany in 1919; Beckley in 


a 


he 


” ie. 
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= 
) head 
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TRAYS 


Simple and adaptable in design, GLITSCH 


New Methods May Reduce 
Cost of Oil From Coal 


Commercial use of oil from coal may 
than currently estimated as a 
result of two developments in coal hy- 
drovenation, Assistant Interior Secre 
tary Kelix Wormser recently reported 
Wormser said the new techniques, if 
suecesstul, would reduce cost of gasoline 
from coal by about 5 cents per gallon 

“Savinues of about 5 cents in the cost 
of making 1000 cf of synthesis gas from 
coal are possible and correspond to a 
reduction of about 3 cents per gallon 
of gasoline,” he said, “Possible improve 
ment in the separation of carbon diox- 
ide from synthesis gas before and dur- 
ing the synthesis of liquid fuel can 
further reduce the cost of gasoline by 
about 2 cents per gallon.” 


Gax\il 


Ine nearer 
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“Truss-Type” lightweight 


trays can be designed for any process requirement with respect to tray 


size, process layout, type of flow, 
wells, and size and shape bubble 


resistant materials. 


GLITSCH BUBBLE CAPS 


type and shape of downcomer, 
caps as well as suitable 


weirs, 
corrosion 


Dies for 287 different cap and riser assemblies are now available. 
The cap styles can be varied further by a wide range of slots. Holddown 


styles simplify clean-outs, reduce 


litsch 


Fritz W. Guitscn @ SONS. INC 


DALLAS 2, TEXAS 


“off-stream”™ time to a minimum. 
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McOmie and Merkus Named 
Shell Refinery Managers 


R. W. McOmie, 
Company's Wilmington, Calif., 


manager of Shell Oil 
refinery, 


McOmie Merkus 


has been appointed manager of the new 
Shell refinery at Anacortes, Wash, 
which is now under construction. He is 
succeeded at Wilmington by P. J. Mer- 
kus, assistant to the vice president in 
charge of manufacturing. 

While the Anacortes refinery is being 
constructed, McOmie will devote his 
time to coordinating various activities in 
connection with the project, and de 
veloping and traming the operating or- 
ganization, McOmie joined Shell as a 
chemist in 1927 at the company’s Mar- 
tinez, Calif., refinery, and progressed 
through responsible positions at Mar- 
tinez and Wilmington, He was pro- 
moted to manager at Wilmington in 
1946 

Merkus joined the company in 1934 as 
a technolouist at St. Louis. He became 
chief technologist at the company’s 
Norco, La. refinery in 1939, manager 
of the Research and Development de- 
partment at New York in 1943 and as- 
sistant to the manufacturing vice presi- 
dent in 1946. 


Stone & Webster Service 


Names Clifford, Benjamin 


George H. Clifford, 
1929 of Stone & Webster Service 
Corporation, New York and Boston, 
has been named chairman of the board, 
and R. N tenjamin, vice president 
since 1948, has been clected presick nt of 
the business advisory service company 

Clifford has been = associated with 
Stone & Webster interests since 1901, 
becoming the first president of the 
corporation. Benjamin has been en- 
gayed in corporate and financial work 
for Stone & Webster, Inc., and its affili 
ates since 1927 


president since 


Socony Charges Houdry 
With “Unfair Competition” 


Suit has been brought in the Philadel- 
phia Federal Court by Socony-Vacuum 
+ Company to restrain Houdry Process 

Corporation from certain acts of alleged 

“unfair competition and unlawful inter- 
ference with Socony-Vacuum's — busi- 
ness.” 

The suit charges Houdry, a pioneer in 
catalytic cracking of petroleum, with 
threatening licensees and prospective 
licensees of Socony-Vacuum's rival 
“TCC” catalytic process with lawsuits 
holding them liable for patent infringe- 


lol. 33, No. 1 





January, 1954 


Here’s triple 


proof that 


IT PAYS TO SPECIFY TERRY TURBINES 


When you combine the figures for these three cus- 
tomers — a total of 726 turbines — the average yearly 
cost of replacement parts works out to only 1.1% of 
the original investment. A truly remarkable record, 
even when you realize that they are Terry turbines. 

But, the cost of replacement parts is only the 
beginning of the story. The real savings are in the 


labor costs and production losses which are reduced 
so drastically when you install Terry turbines. 

Send for further information about these low- 
maintenance turbines. Bulletin S-116 describes the 
many advantages of the Terry solid-wheel turbine. 
For multistage turbines, ask for a copy of Bul- 
letin S-146. 


THE TERRY STEAM TURBINE CO. 


TERRY SQUARE, HARTFORD 1, CONN. 
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The first line of reducers 
is still the foremost line 





Old timers will recall the day—more than 
20 years ago—when Taylor Forge an- 
nounced the first comprehensive line of 
butt-welding fittings. 

Before the WeldELL line was introduced, 
the only available welding fittings were 
elbows. But in the WeldELL line came all 
the fittings needed to do a complete and 
workmanlike job of pipe welding . . . the 
tees, reducers, caps, stub ends, and welding 
flanges. 

To produce all of these types of fittings 
in seamless forged steel was a giant under- 
taking —and still is. A good example of this 
is the line of reducers. Today there are 175 
reductions in standard weight reducers 
alone--and this can be multiplied by all 
the weights and materials in which Taylor 
Forge reducers are available. 

The first line is still the foremost line — 
the engineered line, the full value line. For 
up-to-the-minute facts about the WeldELL 
line, see your Taylor Forge Distributor. 


TAYLOR FORGE 


TAYLOR FORGE & PIPE WORKS 


General Offices & Works © Chicago 90 © P. O. Box 485 
Plants ah Carnegie, ?@. Fontano, Calif., Gary, ind., Hamilton, Ont., Canada 
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What's Happening... 


ment. The suit asks an injunction to pre- 
vent such threats and an accounting of 
damages done Socony-Vacuum by Hou- 
dry 

last February Heoudry bromeht a 
patent-miringement suit against Socons 
Vacuum, alleging that) the petroleum 
firms was making use of Houdry “know- 
how” im its catalytic refining process 
Phat suit, asking damages in excess of 
$20 million, is stil pending 

Socony-Vacuunv’s counter-suit) states 
that all or some of its 11 TCC licensees 
and 15 prospective leensees have been 
warned by Houdry lawyers that Hou- 
dry will attempt to hold them liable for 
patent infringement for using Socony- 
Vacenm'’s TCC process 

Secony-Vacuum has reported that its 
1] licensees for TCC catalytic cracking 
have paid at rovalties totaling $5 million, 
and that its guarantees of imdemnities 
AVAINSt mtringement suits might equal 
er exceed that sum 


Petroleos Mexicanos to 
Close Arbol Grande Plant 


Petroleos Mexicanos is closing down 
and partially dismantling its Arbol Grande 
refinery at Tampico, Mexico, because of 
worn-out and outmoded equipment. 

The cutback at the refinery, which 
had a daily capacity of 23,000 barrels in 
1952, will affect approximately 1300 
workers, Plans are to transfer skilled 
workers to Salamanca, where refinery 
capacity is being increased from 30,000 
to 40,000 barrels a day; to Ciudad Madero, 
to a new lubricants production plant; 
and to Minatitlan, where a new cracking 
plant is being constructed. 


Frodin Succeeds Bercaw 
At Indiana Standard 


Walter N. Bereaw has retired from 
Standard Onl Company Clodiana) after 
36) vears” service He has been sue 
ceeded as supermtendent m the Tndus- 
trial Relations division of the general 
office Manufacturing department at Chi 
cago by L. J. Frodin, formerly personnel 
supervisor im the Tndustrial Relations 
division 

Bercaw joined Standard in 1917 as an 
employment bureau assistant at the 
White, Indo, reflmerv. Atter becoming 
assistant director of public relations at 
Whitine, he was transferred te the 
veneral office im Chicawe as assistant 
director of industrial relations. He be 
came supermtendent imi the Industrial 
Relations division in 1951 

Frodin became associated with the 
company mm T9271 as a ledver man im the 
Chicazo Sales division. After serving 
in the Manufacturing Accounting ce 
partment mm the veneral office, he was 
appointed chief clerk at the Whiting re 
finery. He returned to the general office 
toy become personnel supervisor in 1952 


Cosden and Phillips Join 
On Para-Xylene Venture 


Cosden Petroleum Corporation and 
Phillips Chemical Company have placed 
a 5-million-pound-a-vear fractional erys 
talization unit at Cosden’s Biv Spring, 
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THERE'S A CATAWISSA PERFECT SEAL 
UNION FOR EVERY USE... ALL 
TEMPERATURES, ALL PRESSURES! 


The full dependability of HOT FORGED STEEL is 
yours in a Catawissa Union (hot forged from solid 
steel bars) with several extra value features that 
are exclusive here at the UNION SPECIALISTS! 


All Catawissa Unions are designed to give a 3-to-! 
SAFETY FACTOR 3,000-Ib. service unions are 
tested to 9,000-lbs, 6,000-lb service unions 
tested to 18,000-Ibs., etc 

Exclusive Ball-to-Angle seat design assures a PER- 
FECT SEAL even when the pipe is not in alignment! 


Machining operations assure a UNIFORMITY AND 
ACCURACY heretofore found only in special fit- 
tings and, with rigid inspection both during and 
after machining, guarantees LEAKPROOF 
CONSTRUCTION! 


Satisfaction is guaranteed in any application— 
whether it be general low pressure service or ex- 
tremely high pressures and temperatures (for air, 


oil, gas, chemicals, hot oils, gases or steam) 


WRITE FOR CATALOG 11 


“a ~ Ve fai So 


* 
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‘Texas, aromatics plant to produce para 
xylene, A joint venture, the process was 
developed by Phillips Chemical and 
Cosden 


Indiana Standard Assigns 
Giles to Mandan Refinery 


Dr, R. N. Giles has become general 
superintendent of the Mandan, N. Dak., 
refinery of Standard Oil Company (In 
shana), which is now under construction 
Giles had been director of technical serv 


ies tor all of the Indiana Standard re 


3-STAGE INSULATION TECHNIQUE 
AMORTIZES COST WITHIN 1 YEAR! 


PAD Approved Projects 
Amount to $4 Billion 


Approval for 686 applications for 
rapid tax write-offs have been granted 
by PAD since the program has been 
in effect, the agency has announced. 
Estimated cost of approved facilities 
amounts to more than $4 billion 

PAID said it had received 852 appli- 
cations for all types of petroleum facil- 
ities, In addition to the 686 approved, 
102 others were denied, 54 were witli- 
drawn by firms making the requests, 
and 10 were still being processed. The 
Office of Defense Mobilization, which 
has the final say, has approved 681 of 
the 686 cleared by PAD and has four 
under review. One was rejected. 


@© Tank or vessel surfaces are divided into areas bounded vertically by channel sections. 


@ Within these areas, insulation of any specification or thickness is snugly installed. 


© Insulation is then protected for the life of the tank by an outer armor. This may be 
.024 Corrugated Aluminum Sheathing, Asbestos Transite, Monel or Stainless Steel, etc. 


80% STEAM SAVING 
Shown by flow meter 
insulation 


Tanks 


charts after 
of 300 Asphalt 


August 10: 


Bare Vamk 100.020 berrcts 
Steam Consumption: 
13,508 pounds per hour 


December 21: 
Roof Insulation 
Steam Consumption: 
3,300 pounds per hour 


September 14: 

Sache Walia lresusda tod 
Steam Consumption: 
9,800 vounds per hour 


TANK 
INSULATORS 
INC. 


428 EAST 110th STREET, NEW YORK 29, N.Y. 
TELEPHONE: ENright 9-5004 


Expansion of metal 

bands and failure of 
weathe: ing causes 
conventional insulation to 
shred and fall loose. 


270 


Ask for booklet PR-1 and details on the cost 
to insulate your tank or vessel. 


Metal-clad insulation 
of asphalt storage tanks at 
Wilmington, North Carolina 
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Chemicals Wanted 


The National Registry of Rare 
Chemicals, Armour Research Foun- 
dation, 33rd, Federal and Dearborn 
Streets, Chicago 16, has received 
urgent requests for the chemicals 
listed below. If anyone has one or 
more, even if only one gram quan 
tities, please inform the Registrv 
1,2,4-Trimethylbev zene 
Butadiene monoxide 
1-Decanesulfonic acid 
2,3-Dihydrofuren 
3,3'- Dibromodipheny! 

Dimethyl sulfone 
E-pifluorohydrin 
Isopropylevclohexane 
&-Hydroxy-1,2,3,4- 
tetrahydroquinoline 
10-Methyl-1,2-benzanthracene 
alpha-Napthyl isothiocyanate 
Piperylene 
Tetramethylene sulfone 
ortho-Toluenesulfonie acid 
Ferrous oxide 
Ammonium selenide 
3,4-Dimethylpyridine 
4-Amino-1-butene 
Vinylsulfonie acid 











New Smog Control Plan 
Puts Curbs on Refiners 


Some drastic curbs on the oil indus- 
try are recommended in a recent report 
by the technical committee of the Citi 
zens Smog Committee on steps to be 
taken to combat smog in the Los An 
veles area, Most serious of the retom 
mendations called for a study of the 
feasibility of curtailing future expansion 
of air-polluting industries, such as pe- 
troleum refining 

Other recommendations of the tech- 
nical committee concerning the oil 
industry: 

@ All open skimming ponds, separa 
tors, sumps and sewers associated with 
the production and refinimg of petro- 
leum shall be prohibited 

@ Gasoline transfers involving mobile 
carriers shall be prohibited unless satis 
factory means are provided for prevent- 
ing the escape of vapors to the atmos 
phere 

@ The problem of spillage and loss of 
volatile hydrocarbons at filling stations 
shall receive immediate attention, to the 
end that suitable equipment and pre- 
cedures for controlling this source ot 
air pollution are put into use soon 

Fo what deyvree the oi] industry is 
going along in the fight against air pol- 
lution was reflected in) part in a later 
report of the Angeles County An 
Pollution Control District. The report 
said that all industry spent $6.3 million 
control equipment in) 1953) in 
the Los Angeles Basin. The petroleum 
industry has been a major participant, 
complying with mandatory legislation 
to install floating roofs on all gasoline 
storage tanks of more than 900-barrel 
capacity 

Smoxe Control Director Gordon P 
Larson said about 120 tons of vapors 
will be kept from the atmosphere when 
the floating-roof program is completed. 


Los 


Cork SUDO 


| Quaker State Oil Elects 


Samuel Messer has been elected chair- 
man of the board of Quaker State Oil 


Vol 





You hang this sign on 

every line, when you install 

Chapman Tilting Disc Check Valves. For 

these unique check valves don’t slam or hammer, under 
usual piping arrangements. And tharmeans no damage to 


pipeline joints . . . virtually no wear in the valve itself. 


Cross section at the right shows you how the airfoil de- 

sign of the disc makes these valves keep quiet all their 

working lives . . . shows you why, in any installation, CHAPMAN Tilting Disc Check Valves 
Keep Quiet All Their Lives 


Send for Publication No. 30, showing charts of test- This specially designed “sirfoil” disc 
balances perfectly in open position ... 


results at leading engineering laboratories. Write today. then drops easily to closed position 
(cushioned by the flow). No jarring or 
slamming, in usual pipe-layouts. Write 


The Chapman Valve Manufacturing Co. Pater 
INDIAN ORCHARD, MASSACHUSETTS ' 


CHAPMAN () CHECK VALVES 
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head loss is reduced over regular swing-type checks. 





What's Happening. « « 


Refining Corporation, succeeding Harry 
J. Crawford, deceased. Messer has been 
with the company for more than 50 
years, serving as vice president, presi- 
dent and vice chairman of the board 


Six Firms Make Bids on 
Synthetic Fuels Plants 


Six bids containing proposals for pur- 
chase or lease of facilities of the war 
surplus Quartermaster Experimental 
Fuels Station near Louisiana, Mo., for- 
merly known as Missourt Ordinance 
Works, have heen opened by the U.S 
Army Corps of Engineers 

Facilities involved were an ammonia 
plant and experimental coal hydrogena 
tion and gas synthesis plants con- 
structed after World War IE by the 
U.S. Bureau of Mines 

Bidders and their proposals were 

lL Perry Equipment Corporation, 
Philadelphia. Cash bid of $250,607 for 
coal hydrogenation and gas synthesis 
plants only for removal of plants from 
site. 

2. Brown-Straus Corporation, Kansas 
City, Mo. Cash bid of $201,600 for coal 
hydrogenation and gas synthesis plants 
for removal from site; and $102,600 for 
51 housing units. 

3. American Cyanamid Company, 
New York Proposal to lease for six 
years the ammonia plant and facilities 
and all land except that occupied by 
the fuels plants. The company proposes 
to operate the ammonia plant and pay 
the government $12.60 per ton for am 
monia produced, with a minimum vearly 
guarantee of $327,600, or a total mini 
mum guarantee of $1,965,000 for the six 
year lease period, No offer, was made on 
the fuels plant, but the company offered 
to maintain them on a standby basis at 


APPLIES. ; ‘ a cost of $92,972 per year to the govern 
ment 


easier —super adhesion ! r 4. American Cyanamid Company, 
New York, Company's second proposal 


faster — super fine mix! ‘ was similar to the first, but included an 
further — super coverage |! option provision under which the com 
pany could purchase the ammonia plant 
ang all lands within a three-year period 
tor $3,325,000 
5. National Distillers Products Cor 
poration, New York. Bid of $2,500,000 
for the ammonia plant and all lands, net 
including the synthetic fuels plants 


INSULATES. 6. T. Y. Fong, Tokyo, bidding ter 
South American Investment Company, 

- > Sao Paulo, Brazil. Company offered a 

better — lower K factor; higher heat resistance. fat bid of $1000, which cppeared te 


longer — physically stable; chemically neutral. cover all facilities except the synthetic 
at higher temperatures — up to 2100° F. fuels plants 


Analysis of the bids will be forwarded, 
probably within 60 days, to the chief 
of engineers im Washington for tinal 
authorization by the secretary of the 


FORTY-EIGHT INSULATIONS, INC. Army 


aon aOn.a:\ ILLINOIS 


Atlantic Refining Elects 
Send me full details on Weber's Super "48" Insulating Cement—and a sample to try. Jones Vice President 


roast ’ - ss ; H. W. Jones, manager of industrial 
relations of The Atlantic Refining Com 

vivte— : " — : i : pany, has been clected ident 
rel ° as bee etected a vice presiden 

PANY 7 — _ ° a. a 

COMPA = of the company. He started with At- 

ADORESS lantic in 1926 as a chemical engineer 

city and was manager of industrial rela 
tions m 1935 
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FROM THE WORLD'S 
LARGEST PRODUCER 
OF ALLOY STEELS 


STRENGTH YOU CAN RELY ON 


REPUBLIC ALLOY STEEL STUDS 


Republic-made alloy steels assure maximum tensile 
strength to stand up under wide extremes of heat 
and pressure. 

Clean, accurate threads on Republic Alloy Steel 
Studs provide maximum holding power, resistance 
to wear, easy tightening and trouble-free back-off. 
Specify Republic Alloy Steel Studs for new pressure 
vessels. Carry them in stock for replacements. 
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REPUBLIC STEEL CORPORATION 


BOLT AND NUT DIVISION e CLEVELAND 13, OHIO 
Export Dept.: Chrysler Building, New York 17, N. Y. 


Other Republic Products include: Bolts, Studs, Nuts and Rivets — Pipe — Sheets — Plates — Electrunite Heat Exchanger Tubes 
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Meet Our Authors. ee 


Continued from Page 168 


until he left to serve with the 
KCAK he worked on detail design. From 
the tome of his return until 1952 he was 
with Imperial’s Sarnia, Ontario, plant, 
concerned with construction and main- 

Since that time he has been 
mechanical design engineer with 
the enyinecring division. A yvraduate of 
the University of Manitoba, B.S. degree 
in civil engineering, he is a member of 
the Association of Professional Engi 
Province of Ontario and 
Engineering Institute of 


‘ omMpany 


tenance 
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Kahle Has Compiled List 


Of Impressive Positions 


R. B. Kahle, “Management Tackles 
Pollution,” page 249, 

Since starting his career at Imperial 
Oil Company in 1915, R. B. Kahle, presi- 
dent of Eastern States Petroleum Com 
pany, Inc., Houston, has held an im 
pressive list of positions. Leaving Im 
perial in 1917 he served a short tour as 
captain in the Quartermaster Corps ot 
the U. S. Army before joining — the 
Marine department of Standard Oil 
Company (New Jersey) as superinten- 
dent of operations. He moved from 
Standard of New Jersey in 1923 to be 
come president of Louisiana Oil Refin 
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ing Company. His next position was 
also as president, this time of Beacon 
Oil Company, From 1930 to 1932 he was 
vice president of Standard Shipping 
Company, and im 1932 he assumed his 
present post as president of Fastern 
States. 

Born in Lima, Ohio, Kahle received a 
B.S. degree im chemical engineering 
from Allegheny College in 1913. He is 
very active in civic work in Houston and 
is a member of several honorary and 
technical organizations 


Howard's Back, With 
Schoch and Mayforth 


Walter B. Howard, E. P. Schoch and 
F. R. Mayforth, “OME Acetylene 
Recovery Solvent,” page 143 

Last month in connection with Wal- 
ter Howard's article, “Appling Henry's 
Law to Concentrated Gas-Solvent Sys 
tems,” Howard's biography carried the 
information that for ten years “he was 
associated with the Bureau of Industrial 
Chemistry at the [University of Texas], 
assisting on Dr. Schoch'’s cleetric dis 
charge project used in’ the acetylene 
from-gas process.” 

This month Howard's 
the company of Dr bk. P 
FF. R. Mayforth 

Dr. Schoch, one of the nation’s fore 
most authorities on natural gas, is di 
rector of the Bureau of | Industrial 
Chemistry and has been since its in 
ception in 1914. Born at Berlin, Ger- 
many, he was reared at San Antonio, 
Texas, and was graduated from the 
University of Texas in 1894 with a de- 
gree in civil engineering. Switching 
fields he obtained his M.A. degree in 
chemistry at the University in 1896 and 
a Ph.D. degree in chemistry at the Uni 
versity of Chicage in 1902. He is prob 
ably best known to those in the up- 
coming generation for the Schoch Acety 
lene Process, which produces acetylene 
from natural gas. Many honors have 
come his way during his lifetime study 
of chemistry and chemical engineering 
In 1948 Dr. Schoch was the recipient 
of the first annual Southwest Regtonal 
Award of the ACS 

Walter Howard, who is presently in 
Monsanto Chemical Company's Re 
search department, recetwed all) of his 
deyvrees (B.A, and BOS. in chemical en 
xineering, M.S. in chemical engineering, 
and Ph.D.) at the University ot Texas 
During his vears as a vraduate student 
he was awarded a University scholar 
ship and a University tellowship 

F. Ro Maytorth, third man on the 
writing team, began his career as a stu 
dent metallurgist at National Lead Com 
pany while a student at Polytechnic In 
stitute of Brooklyn. Following gradua 
tion trom that with a BoCh.b 
dexree in 1943, he joined the Plastics di 
Corporation of Amer 

with his work at 
Pl b.. receiving 


back, and in 
Schoch and 


school, 


vision of Celanese 
ica. Concurrent 
Celanese he attended 
his M.Ch.k. degree im 1946. He left 
Celanese in 1947, attended Ohio State 
University and obtained a Ph.D. degrec 
in chemical engimeering im 1948.) That 
same vear he joined the Grasselli Chem 
icals department of BF. L duo’ Pont ce 
Nemours & Company. In 1949 he be 
came part of the Industrial Product De 
velopment Section and since that time 
has headed the development on 
dimethyl formamide and other new 
‘ hemicals 


sales 
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C-R EVACTORS 





























MEET CORROSION PROBLEMS 


The chemical industries are employing more and 
more Croll-Reynolds Evactors in vacuum processes 


where corrosion resistance is a major consideration. | 


These steam jet vacuum units provide pressures 
ranging from a few inches to a few microns. Croll- 


Reynolds is a pioneer in the use of new construction | 
materials and our engineers are investigating corro- 


sion problems continually. 


Stainless steels, Monel metal, Beryllium copper, | 
Ni-Resist, PMG metal, hard lead, special bronzes, | 
Hastelloy, and Ilium are but a few of the special | 


metals which find their way into our equipment. 
Carbon is used extensively as a lining material, and 


many plastics including Teflon and other synthetic | 


materials are used for making complete Evactors, 


Consult our engineers for high vacuum equip- | 


ment carefully designed for your specific conditions, 
and constructed of materials selected for your par- 
ticular conditions. 


REYNOLDS 


CROLL-REYNOLDS C0., Inc. 


Main Office: 751 Central Avenue, Westfield, N. J. 
New York Office: 17 John Street, New York 38, N. Y. 


CHILL VACTORS + STEAM JET EVACTORS + 
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CONDENSING EQUIPMENT 


NOW YOUS&L/F°CAN HAVE 


SAFE HEAT 


for COMBUSTIBLE ATMOSPHERES 


Underwriter 
Approved 


listed by Underwriters Laboratories, 
Inc. for Class 1-Group C & D, Class 
2-Group E, F and G Atmospheres 


The BURNHAM ExpLosion-PRooF 
ELECTRIC RADIATOR 


Check the 6 Points 
Numbered Above 


1. Electric controls completely 
inclosed in gas tight) cast- 
iron bow. 

2. Surface temperature of radi- 
atorautomatically controlled. 

3. Pressure Control — automati- 
cally cuts current should 
pressure reach 15 Ibs. p.s.i. 

. Immersion type heating unit 

the finest clement made. It 
is always completely im- 
mersed in water, 

5. Low water cut off — current 
automatically cut if water 

surrounded — by level falls below float. 

i. Relief valve —operates auto- 

matically should pressure ex- 

ceed 30 Tbs. p.s.i. 


I you have hard-to-heat 
places in vour plant where 
explosive or combustible at- 
mospheres are a continual 
hazard you need this proven 
Burnham EXPLOSION 
PROOF RADIATOR. It's a 
compact, self-contained 
plant which turns electric 
current into heat! It's built by 
heating experts who know 
how, (80 years of experience 
and research). [tis fully au 
tomatic and cannot touch off 
an explosion even though 
continually 
explosive gases or dusts. Its 
complete safety is attested 
by approval of The Under- 
writers’ Laboratories and the Canadian Standards Associa- 
tion. Quickly installed anywhere. An economical solution 
to hazardous and difficult heating problems, 110V, 220V 
or 440V, 6,720 to 10,080 B.T.U, capacities, 


Electric Radiator Dept. 
Zanesville, Ohio ¢ Irvington, N. Y. 


Burnham Corporation 

Zanesville, Ohio 

Please send illustrated folder giving full 
information about the Burnham Explosion- 
Proof Radiator. 


All radiators shipped 
with anti-freeze 


MAIL HANDY 
COUPON TODAY 


for full information 








® 
This YORKMESH 
DEMISTER 


means 
Clean Separation 
ina 

Vacuum Tower 


RESULT: 

Cleaner gas oil with reduction in 
carbon and metals contamination 
which means increased yield of 
higher octane gasoline from your 


cat cracker 


For installation in 
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Patterson Foundry & Machine 
Opens District Sales Office 


A new district sales office has been 
opened in’ Houston by The Patterson 
Foundry & Machine Company. Wayne 

Schoonover, who has 
served in an engi 
neermy capacity m 
the petroleum indus 
try for the past 18 
vears, has been ap 
pomted manager of 
the new office, lo 
cated at 324 Hatha 
way Street 
Patterson said the 
new sales office was 
established to pro- 
vide faster, special- 
ized service to the 
petroleum, chemical 
and allied industries 
in Texas and Louisiana 


Schoonover 


American Locomotive Elects 
Prentis, Rockwell Directors 


Henning W. Prentis, Jr., chairman ot 
Armstrong Cork Company, and Col 
Willard F. Rockwell, chairman of Rock- 
well Manufacturing Company, have been 
elected to the board of directors of 
American Locomotive Company. 

Henning Prentis was) president of 
Armstrong Cork Company for 16 years 
before he became chairman in 1950. He 
is associated with a number of domestic 
and foreign subsidiaries of Armstrong 
Cork Company. In addition, he is a 
director of Mellon National Bank and 
Trust Company of Pittsburgh; of the 
torden Company of New York; and of 
the Atlantic Refining Company 

Col, Rockwell founded the company 
which bears his name in 1926, after an 
earlier association as an officer of two 
automobile parts companies. He is 
chairman of the Rockwell Spring and 
Axle Company, is also a director in sev- 
eral large companies. Since President 
Lisenhower assumed office, Col. Rock- 
well has served as a special assistant to 
the Secretary of Defense 


Barksdale Valves Moves to New Plant— 


Allen and Sumrall Added to 
American Meter Sales Staff 


American Meter Company has added 


Frank H. Allen and William Sumrall, 


Allen Sumrall 


Jr., to its sales organization. 

Allen joined American Meter in April, 
1952, and served at the Erie, Albany 
and Boston plants of the company be 
fore his present assunment. 

Sumrall became associated with the 
company in September, 1952. Prior to 
this he was with the Arkansas-louisi 
ana Gas Company. 


Clark Equipment Establishes 
Plan for Leasing Equipment 


Clark Equipment Company has estab- 
lished a low-cost equipment-leasing pro- 
gram to operate through its dealers on 
a national basis 

Under terms of the 
dealer is the owner and lessor, with 
Clark providing the direct financing 
Equipment is leased to the customer for 
a three- or a five-year period, with each 
annual rental, payable in monthly in- 
stallments, being a declining amount 
based on the approximate rental value 
of a machine of varying age. Included 
in most lease agreements is the dealer's 
regular Preventative Maintenance Con- 
tract. At the end of the three- or five 
year periods, the lessee has an option of 
extendmyg the lease on a= year-to-year 


basis 


program, the 


Barksdale Valves has moved its assembly plant and general offices to new and larger quarters 
at the corner of Fruitland and Alcoa in Los Angeles. The move into larger facilities coincides 
with the unveiling of mass produced models in all Barksdale lines, designed especially around 
the requirements of Original Equipment Manufacturers. 
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Walter Kidde Names Shannon 
Industrial Planning Engineer 


Gerard TL Shannon has been ap- 
pointed managing engineer for the In- 
dustrial Engineering department of 
Walter Kidde Con 
structors, Ine 

Shannon was pre 
viously assistant di- 
rector, Engineering 
and Construction di- 
vision, U.S. Atomic 
Energy Commission, 
New York Opera- 
trons office, where 
he was active in the 
expansion of AEC 
processing — facilities. 
He has had exten- 
sive experience in 
plant design, con- 
struction and opera- 
tion, both in the U. S. and abroad. He 
has been a project engineer for Stock 
Construction Corporation, The Port of 
New York Authority and Frederick 
Snare Corporation 


Shannon 


Company Changes 


Alvin S. Vener, who has been a proc- 
ess engineer for several Texas concerns, 
has joined Maintenance Engineering 
Corporation, where he will work in in- 
dustrial water conditioning . . . Robert 
Lear & Sons, Louisville, Ky., has be 
come a representative of Insul-Mastic 
Corporation of America in that area . . 
J. C. Crowder has been appointed gen 
eral superintendent of the Southern di 
vision of Consolidated Chemical indus- 
tries, Inc. Since 1940 he has been man- 
ager of the Fort Worth, Texas, plant 

John A. Marshall will continue as 
manager of the Northern California 
branch of Wolverine Tube division of 
Calumet & Hecla, Inc., which has been 
moved to new and larger quarters at 
San Mateo, Calif Harold S. Garrett 
has been appointed assistant director of 
purchases and production planning, and 
Harold K. Kramer, purchasing agent, 
at Wagner Electric Corporation. Gar- 
rett) had previously been manaver of 
material control and purchases. Kramer 
was formerly assistant to the chief au 
tomotive engineer . . . R. J. Ostrander, 
formerly supervisor of motor vehicle 
operations at Ethyl Corporation’s § re- 
search and engineering laboratories at 
Detroit, has been promoted to assistant 
director of technical service, He joined 
Kthyl in 1941, 

John T. Hoffman, formerly assistant 
director of purchases at Catalytic Con- 
struction Company, has been appomted 
director of purchases of the company 
Hoffinan, who joined Catalytic in 1946, 
is succeeded in his former position by 
Quay oO. Saylor, formerly chief buyer 
who went to the company in March, 
1953 Bridgeport Brass Company 
has opened a new sales office in’ the 
Federal Square Building, Grand Rapids, 
Mich., under the direction of Thomas 
H. Williams, formerly connected with 
the sales activities m= the company's 
Indianapolis, Ind... sales office . 
Charles E. Bonine, formerly home office 
sales manager of chemical product sales 


at The Atlantic Refining Company, Phil- 











Because our standard angular 
type seat is retained with this 
design, this disc moy be used 
with any existing BS&B Sofety 
Head flanges you may now have 
in service. Also available in o 
complete assembly consisting of 
inlet and outlet flanges, rupture 
disc, studs and nuts. 
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A NEW DESIGN OF SAFETY HEAD 
RUPTURE DISC FOR LOW PRESSURE 
APPLICATIONS MODELS 1A AND 1B 


Here is a new BS&B Safety Head 
rupture dise especially developed 
for low pressure applications of a 
type which, because of extreme 
corrosive conditions, cannot be 
handled by our standard pre- 
bulged type of disc. 

As you know, the BS&B Safety 
Head is a patented pressure relief 
device that is designed to become 
an integral part of any pressured 
system containing air, gas or 
liquid—either bland or corrosive. 
Disc Models 1A and 1B are con- 
structed of corrosion § resistant 
metals such as Inconel, stainless 
steel, nickel, Hastelloy B= and 
Monel, using a sealing membrane 
of Teflon or Kel-F, Either model 
is available in 2”, 3”, 4", 6", 8” 


and 10” sizes. Pressure ratings 
range from 8 to 100 Ibs, Close 
design tolerances are an inherent 
feature of this type of disc. 
Our knowledge attained by years 
of experience in the rupture disc 
field, combined with continuing 
research, development and a wide 
selection of controlled ductile 
metals has again enabled BS&B to 
provide industry with a_ time- 
proven product. 

If you have a pressure relief prob- 
lem which you have not been able 
to solve satisfactorily with the 
pre-bulged type of disc or other 
types of relief devices, we suggest 
that you investigate the BS&B 
Model 1A or 1B disc. 


Your BS&B Man will be glad to give you 
details...or you may write for descriptive 
literature and prices. 


THE “CIRCUIT BREAKER” OF 
Any Pressured System 





We Build Only PUMPS — The Finest of their Kind 


aPpco For the answer to any AURORA 

TURBINE-TYPE PUMPS pumping problem — CENTRIFUGAL PUMPS 
large or smail—tasting 
dependability and con- 
sistent economy — may 
we suggest that you 
get acquainted with 
PUMPS by Aurora. They 
have pleased thous- 
ands. You, too, will 
like them. 


PUMPS 
by 
furora 


Write TODAY 
for 
CONDENSED 
CATALOG “mM” 


DIVISION OF THE NEW YORE AIR BRAKE COMPANY 
84 Loucks Street, Aurora, Illinois 


W. S. ROCKWELL VALVES 


Engineered for Dependable Service 
on Air, Gases, Liquids, Semi-Solids 


ail a gS se se 


of commercial, drip- 

or bubble-tight closure, 

with quick, positive control and 
shut-off manually or automatically. 


Made ruggedly 

for all conditions of 

corrosion, erosion, temperatures 

to 2000° F., pressures to 300 p7.s.i. 


Butterfly, wafe: or slide 
valves, 1" to 120” pipe size. 


S. ROCKWELL COMPANY 
Y vA E . —E VALVE AUTOMATIC VALVE 


2504 ELIOT STREET © FAIRFIELD, CONN. 


Sales Representatives in Principal Cities 


| Suppliers... 


adelphia, has been promoted to manager 
of chemical product sales. He has been 
with Atlantic since 1941... John M 
Cole, for the past seven years technical 
representative for the Halowax products 
of Bakelite Company, a division of 
Union Carbide and Carbon Corporation, 
has been transferred to the fine chemi- 
cals sales group of Carbide and Carbon 
Chemicals Company, another division of 
Union Carbide... Sarco Company, Inc., 
has established a new sales office in 
San Francisco under J. S. Spear, who 
will serve as sales manager of the new 
branch office. Spear has been with Sarco 
over 15 years. 


Blaw-Knox Adds Maddocks 


As Chief Process Engineer 
Robert R. Maddocks, formerly with 
the New York offices of Bechtel Corpo 
ration, has been appointed chief process 
engineer of the West- 
ern headquarters of 
Blaw-Knox Com- 
pany'’s Chemical 

Plants division 

Maddocks has pre 
viously been associ- 
ated with Pennzoil 
Company, Arthur G 
McKee and Com- 
pany, and Petrochem 
Development Com- 
pany. He has worked 
a in plants located 
throughout the mna- 
tion and in Mexico 
Maddocks He was prominent 
in the recent major refinery moderniza- 
tion and expansion carried out by Stand- 
ard Oil Company (Ohio), Sinclair Re- 
fining Company, California Oil Com- 

pany, and Petroleos Mexicanos 


Mains Made Vice President 


_ At Graham Manufacturing 


William ID). Mains has been appointed 
vice president in charge of sales at Gra- 
ham Manufacturing 
Company, Ine. In 
his new capacity he 
will cover the UL S 
and certain foreign 

countries 
~*~ =" Mains, a graduate 
‘ of the University of 
Louisville, has long 
heen prominent = in 


— di 
_™ 

the industry, having 
become associated 
+ with the Graham or 
Phi vanization in 1946 as 

bi ; 
the 


a member of 

sales department He 
has recently been 
connected with sales engineering work 


$4 Million Research Center 
Planned by U.S. Rubber 


United States Rubber Company has 
acquired options to purchase a 90-acre 
tract of land in’ Preakness, Wayne 
Fownship, N. J, on which it plans to 
construct a new research center. To be 
devoted to scientific research and de- 
velopment in the fields of rubber, chem 
icals, textiles and plastics, the center 
will comprise three modern laboratory 


Mains 
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Save money 


e Save time 
° Get complete, 
reliable information 


Here’s how. REFINERY CATALOG is 
tailor made for you. Containing catalog 
data from over 300 firms, REFINERY 
CATALOG gives technical data, specifi- 
cations, applications, and sources of sup- 
ply. Its use saves you time and money. 

Refining men depend on the sales in- 
formation found in this composite cata- 
log. That’s why they prefer this great 
buying guide—REFINERY CATALOG. 


gtt Our 
ptAlog hee _———— 


Glee 


cate & 
2 x 


abe | 
REFINERY Catalog 


Watch for this sign Compos, 
te Cap, tome 
Neatura/ Gesoiine Sie for the Ref, ms ee 
‘ 


of Customer Service oe 
ochemico} industry | 


She Hold Largest MINS Stblishers 
GULF PUBLISHING COMPANY 


OFFICES 


Houston (6), 3301 Buffalo Drive, LYnchburg 4301 

New York (17), 250 Park Avenue, El Dorado 5-4012 

Chicago (4), 332 S. Mich. Ave., Wabash 2-9330 

Cleveland (15), 1010 Euclid Ave., Main 1-2550 

Tulsa (3), Hunt Building, 3-1844 

Los Angeles, W. W. Wilson Blde., Huntington Park, Jefferson 1219 
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NEW NAGLE PUMPS 


to lower your costs of 
handling Abrasive, Corrosive, 
Thick or Hot Liquids! 


- — — — oo 





TYPE KC 
HORIZONTAL 
SHAFT PUMP 





@ Get the facts on 
this new series. 
Learn how they Type CWO.C ver- mene 
- . Type CWS-C tical shaft pump ype - 
can cus your vertical shaft pump| (with cantilever | vertical shaft 
costs! (with submerged | shaft—no sub- pump with 

bearing) merged bearing) tailpipe 


NAGLE PUMPS, INC. 


1251 CENTER AVENUE, CHICAGO HEIGHTS, ILLINOIS 














We supply the material and the men to handle it. 
Contractors for heat and cold insulation all over the world. 
Suppliers and exporters of all kinds of insulation 

materials for oil refineries a.0 


Magnesia 85 °/, - Rockwool - Asbestos - Cork 
For all temperatures, in sections, blocks, segments, sheets, blankets and plastic form. 


All finishing materials. 


NTERNWAT 


“' GCLETON Ltp. 


TRADING COMPANY 


SCHIEDAM - NETHERLANDS 


cable address Cletontreding 
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buildings and service buildings which 
will cost an estimated $4 million. 

The arrangement and architecture of 
the buildings will suggest a university 
campus in appearance. A main labora- 
tory with 90,500 square feet of floor 
space will be the largest building on the 
site. Other buildings are an experimen- 
tal laboratory of 35,000 square feet of 
floor area, a chemical engineering lab- 
oratory with 8500 square feet, a garage 
and power plant to supply steam for the 
buildings 


Rockwell Appoints Kentler 
Meter and Valve Consultant 


Dr. Charles J. Kentler, Jr. manager 
of refinery and chemical sales, Rockwell 
Manufacturing Company, has been 
named technical con- 
sultant for the com 
pany’s Meter and 
Valve division 

Dr. Kentler Joined 
Rockwell in 1950 
after three years as 
assistant plant man 
aver of the Chemical 
division of Wallace 
and Tiernan, Ine 
Before that, he had 
spent seven years as 
chemical and devel- 
opment engineer tor 
Congoleum - Nairn, 
Inc., Tide Water 
Associated Oil Company and Tennes 
sec- hastman Corporation. 


Kentler 


Davison to Operate Largest 
Sulfuric Acid Production Unit 


Production of sulfuric acid at Bartow, 
Mla. will be started this month by The 
Davison Chemical Corporation as the 
first step in- placing im operation the 
company's new $12 million triple super 
phosphate plant at that site. Output ot 


| acid will precede main process opera 


tion by about two weeks. 

Rated capacity of the acid unit, 550 
tons of LOO) percent) sulfuric acid per 
day, will make it the world’s largest 
unit producing this chemical, according 
to records of Monsanto Chemical Com 
pany, designers of the plant 

Capacity of the triple superphosphate 
plant is rated at 200,000 tons annually, 
which is estimated to make Davison the 
second largest producer of this chemi 


| cal. Initially, the entire output of the 
| acid unit will be required im the main 


prem css 


Cooper Elected Vice President 
Of Canada International Nickel 


lance H Cooper, of London, chair 
man of The Mond Nickel Company, 
Ltd. has been elected a vice president 
of its parent) company, The Interna 
— il Nickel Company of Canada, Ltd. 

Cooper joined Mond Nickel as chief 
accountant in 1926, and in 1928 was ap 
pointed secretary of the company. In 
1945 he became a director of Mond and 
subsidiary companies, and subsequently 
served also as an assistant secretary 
and assistant treasurer of International 
Nickel of Canada. He was named chair 
man of Mond in January, 1951 
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At left: Jacketed 3-Way Plug Cock. 


Schwendener, Abben & Benton Below: Cotaway section of Sech- 
eted Cock, showing packing gland 


Get Flexonics Appointments construction. 


Carl W. Schwendener, personnel di- 
rector at Flexonics Corporation for the 
past five years, has been appointed fac- 
“ 


2 < 
4ecisuee ** 


Jacketed Pipe, 
Pumps, Valves 


and Fittings eee 
y 


say ) for maintaining uniform tempera- 
tures (hot or cold) in process pipes 


~ - , Regardless of whether the material is be- 
Benton ing heated or cooled in the processing, and 
, , what heating or cooling medium is being 
tory manager of the used, H & B jacketed fittings are available 
company’s Elgin di re ae for all applications. Steam, hot water or 
vision, Schwendener 4 -. hot oil may be used for heating, cold water 
joined the company % f or brine for cooling 
in 1943 ' a H & B can save you money on your 
In other apport 3 A. jacketed pipe and fitting requirements be- 
ments at blexontes, cause we buy all standard size pipe from 
\. Abben, tor , the mill in carload lots, make our own 
special flanges in quantities, and are tooled 
up for making jacketed equipment at low- 
est possible price. Write for Bulletin J-50. 


Ire d 
merly factory man 
sea” of the com Jacketed Meter, with set-back register, for 
pany’s Savanna, IIL, { measuring viscous liquids. 

division, has become 


mdustrial relations , HETHERINGTON & BERNER INC. 


manager; and Rich 
ard Renton, produc 715 KENTUCKY AVE. INDIANAPOLIS 7, IND. 
tion manager of the Schwendener 


klein division, has : 
become factory manager at Rock Falls, 


i! 
Abben, who joined Flexonies in 1946, 


has assumed thre personnel responsibili 
ties formerly carried by Schwendenet EA 
Benton has risen from stock clerk since 


joming the company in 1940, and has 
served im various Stperyvisory positions 


Clark Equipment Elects [SAVING EFFICIENCY 


Killebrew Vice President 
Flection of Clarence bk. Killebrew as * Longer Life 


vice president of Clark Equipment Com- 
pany has been announced. Killebrew | @ Custom Molded Precision Pipe Fit 
formerly was manager tor marketing 
and sales in Clark’s Construction Ma * Attractive, Smooth Finish 


chinery diviston 

FP ogg Poge bane em gence ‘call be Now available in pipe covering and block insulation, Mundet 85% 

in charge of sales and marke coe all Magnesia permits new heat-saving efficiency. Precision manufacturing on 

renducts sole rele thre Pe chigan” ° : * * 

ag Me ieined Clavk in 1952. the latest type of automatic equipment insures uniform standards, Extra 
| durability is built into the insulation. It does not “powder”, settle or disinte- 

Lukens Steel Opens Bids on grate. It is unaffected by either steam or water leakage. It maintains an 

Heat-Treating Plant Project attractive, smooth finish. Precision pipe fit is assured, with no spaces left for 

P iets have been Pg by ; cs the escape of heat. You benefit from the most 

tee Wpanvy on it ipst comstructtyo 7 ae 

phase of “ $10.5 million armor plate modern manufacturing facilities for the pro- 

heat ov ating plant = — facilities : duction of heat insulation. Write for specifi- 

ce Dnt on its property Mase one Wi a ‘i m : 

rele sescpn Sone tgs eats ge reragtccner cation information and recommendations. 

thromeh the building _ and — | Mundet Cork Corporation, Insulation Division, 

fron oof a reservoir ate Minip station 

yeas Plager gateteer oe thi. phase is «x 7101 Tonnelle Avenue, North Bergen, N. J. 

pected in mid-June of 1954 


The U.S. Navy will tinanee the tirst . 
phase as well as the major job of erect 
ing the huge armor plate heat-treating — | 
building. The work wall be contracted 
through Lukens, and lukens engineers 


will work with the Navy in desizn and 
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construction of the full project 

Bids on the second phase, the erection 
of the main building, are scheduled to 
open this month. Completion of | this 
phase is expected within 12 months from 
the date work bewins 


Lunkenheimer Holds Course 
For Sales Representatives 


Distributor sales representatives for 
The Lunkenheimer Company in seven 
states recently attended a two-day sales 
training course at the company’s gen 
eral office building at Cincinnati, Ohio 
The conference was attended by 32 sales 
representatives from 13° Lunkenheimer 
distributors. ‘Tours of the two Lunken 
heimer plants at Fairmount and Carthage 
highlighted the meeting The confet 
was under the direction of Melvin 
W. Pauly, sales manager, bLastern and 
Western division; and Harold H. Lay 


rity, sales manager, Central division 


cnet 


Eagle-Picher Adds Kenney as 
New Plant Manager at Clark 


Phe bkagle-Picher Sales Company has 
appomted John W. Kenney, Jr, plant 
manager of all the Fagle-Picher Diato 
maceous karth operations at Clark, Ne 
vada. He suceceds Thomas A. Copeland, 
resizned 

Kenney is widely known throughout 
the medustry for his work im the quarry 
ing, production, research and transport 
tation Diatomaceous Earth 
production 


phase Ss «ft 


Clark Takes Service School on Tour — 


The Service division of Clark Equipment Company, in cooperation with its dealer organization, 
has organized a Mobile Service School to offer advanced training in the customer's “back yard.” 
The school is an extension of Clark's factory training program for customer maintenance and 


operations personnel. 


Equipment for the school, including exhibits shown along the sides and front, are transported 
from stop to stop in a tractor-trailer unit driven by a two-man, instructor-assistant team. Men 
from industry are shown above attending a session of the school. It is expected that the school 
will be attended by more than 5000 men in its nation-wide tour of 20,000 to 25,000 miles the 


first two years of operation. 


General Controls Opens Plant 

A large new plant which will be used 
for expanded manufacturing of appli- 
ance controls has been dedicated in Bur 
bank, Calif., by General Controls Com 
pany. The new 120,000 square-foot plant 
was designed and built especially for the 
Grayson-Greenamyer Appliance Controls 





Freeze-Proof SteamTraps 
for every Plant Use 


of 


non - air - binding feature of 
Nicholson traps also notably 
facilitates heat 
transfer in severe 


TYPE A 


weather. Types 
for every plant 
use. Size 4" to 
2”; pressures to 


250 Ibs. TYPE AHV 





Because they drain completely when cold, these four types of Nicholson 
steam traps are positively freeze-proof. Can be freely installed out- 
doors. Universally recommended for use in lines which need not be in 
continuous use during cold weather, be- 
cause they are freeze-proof and because 
their 2 to 6 times average drainage ca- 
pacity results in minimum heat-up time. The 


207 OREGON ST., WILKES-BARRE, PA. 


division of General Controls 
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TRAPS - VALVES : FLOATS 
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Anderson Company to Represent 
Hammel-Dahl in Four States 


Arthur B. Anderson Company, Min- 
neapolis, Minn. has been appointed 
sales representatives 
- for Hammel-Dahl 
‘ Company. It will 
represent Hammel- 
Dahl throughout 
Minnesota, North 
Dakota, South Da- 
kota and part of 
Wisconsin 
Th ¢ Anderson 
Company has been 
operating for the 
past five years undet 
the supervision of 
Arthur B. Anderson, 
and has grown into 
an organization of 
several sales engineers experienced in 
the automatic control field 


& 


Anderson 


Solvay Starts Operations of 
Chlorine-Caustic Soda Plant 


Production of chlorine-caustic soda 
has started at the new Perkins plant of 
the Solvay Process division of Allied 
Chemical & Dye Corporation. The 
Moundsville, W. Va., plant is Solvay’s 
initial operation in that area 

A plant for the production of chlorin- 
ated methane products ts now being 
built by Solvay at Moundsville and is 
expected to go inte operation during the 
summer of 1954. Chlorine for this proj 
ect will be supplied by the new chlorine 
caustic soda plant 


Southwestern Engineering Adds 
Lyon as Consulting Engineer 


Tom Lyon, until recently director of 
the Domestic Expansion division of the 
Defense Materials Procurement Avency, 
has joined Southwestern Engmeerimneg 
Company as a consulting engineer 

For more than 20 years Lyon was 
atfihated with International Smelting 
and Refining Company, At the Materials 
Procurement Agency, he was responsi 
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GARY 
Welded Grating 


with Hexagonal Cross Bars 


@ This one-piece grating features design, 
construction, and appearance. The main 
bearing bars and the hexagonal cross bars 
are welded, insuring ao durable unit. Our 
method of manufacture results in the tops 
of all bors being flush. 


This particular design of welded grating is 
made with the main bars on 1-3/16" cen- 
ters or .915 centers and the cross bars on 
4” centers in panels 24"° or 36" wide, and 
lengths to 40°-0". 


Special gratings can be furnished with cross 
bars spaced on 1'2°°—2'2" or 3” centers. 


Free SAMPLE 
if you will write to us on your company 
stationery, giving title, we will send you a 
paper weight size sample. 


GARY-GRATING * GARY-STAIR TREADS 
GARY-IRVING DECKING 


* Representatives in all principal cities. Consult your telephone directory 


STANDARD STEEL SPRING DIVISION 


ROCKWELL SPRING AND AXLE CO. 


4011 EAST SEVENTH AVENUE GARY, INDIANA 














Take advantage of this- 
Practical and Profitable Reading 


dealing especially with the problems of Refining 





The knowledge gained through years of work and study by out- 
standing men in the field of petroleum retining has been recorded 
for your reference and practical application, 


PETROLEUM REFINING BOOKS 


industrial Solvents © Chemical Engineers’ 
By IBERT MELLAN Handbook 


price $12.00 
By JOHN H. PERRY 
The Physical price $17.00 


Chemistry of ® Correction Tables for 
Lubrication Oils Petroleum Oils 
” > fio By O. H. BARDILL 

price... . $ 7.50 price $ 3.50 
The Chemistry of the ® Handbook of 
Non-Benrzenoid Engineering 


Hydrocarbons Fundamentals 


By BENJAMIN T. BROOKS By OVID ESHBACH 
price . $12.00 price $10.00 


In ordering please make certain that your Send for your FREE copy 

complete mailing address is included. of the 

Designate desired hooks by title and au y wey my 

ther. Attach your check or money order which omine ae es 

and shipment will be made promptly via ture and contents of 

prepaid pare el post. Order direct from: these and many other 
books pertaining to the 

Petroleum Industry 


BOOK DEPARTMENT 


The Gulf Publishing Company 


P. O. Box 2608, Houston 1, Texas 
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hits the smalles 


Cleaning small tubes is often a difficult produc- 
tion problem in refinery and chemical plants. 
But Wilson Engineers have developed a fast, 
efficient, low-cost solution in the Pistol Grip 
Tube Cleaner, which thoroughly removes de- 
posits from tubes as small as 14” ID. This pro- 
duction tool is another Wilson first in tube 
cleaning equipment. 

The Pistol Grip weighs only 3 Ibs—no more 
than a 12” Stillson wrench. It provides the 
operator with one-hand control for cleaning 
small, straight tubes of 14” to 1” ID in steri- 
lizers, hot water heating units, lube oil heaters, 
oil pre-heaters, heat exchangers and other small 
bore tube apparatus. 

Write for Bulletin 1046 


— 


} 


i ries Air OF Steam 
Wilson, ed for cleaning <> we 
cially Sar OD to 1%" oD.. t removal 
a speed for fast, efficient ae 
eosit within their capacity an wo lag 
a a ferrous an non-ferrous 


$ Series Als oF 


Representatives in all principal cities 


THOMAS C. WILSON, INC. 
21-11 44th AVENUE, LONG ISLAND CITY 1, WN. ¥. 


Cable address: “Tubeclean”’ New York 


TUBE CLEANERS * TUBE EXPANDERS 





S : King and Weiskopf Receive Wilson Receives Appointment 
uppliers... Wagner Electric Appointments _As Elliott District Manager 
Waxner klectric Corporation has ap- Elliott Company has announced the 


ble for the planning, direction and co pointed Truman L.. King labor relations appointment of F. Q. Wilson as man- 
ordination of a program desivned= to ager of its New 
promote the mereased domestu produc ~~ York district office. 
thon and supply of critical and strategie 7 He will make his 

headquarters at EJ- 
hiett’s offices at 27 
Church Street 


Rockwell Building Addition The new district 
To Norwalk Plant Facilities ) we ow wees SS 
Rockwell Manufacturing Company ts ; a See eee 
boaviled ye . 1938. In that time he 
molding a 25000-square-foot addition at ¢. 
. has served as a field 
its Norwalk, Ohio, plant te louse the pal . 
— engineer in its Kan- 
production of its smaller balanced valve ‘ : 
sas City office and 
was regulators. The new one-story brick , . . 
its Tulsa office. In 
and-steel building 1s expected ter dee aac 
1945 he was named 
completed by early February. Designed ow asin 
by Franklin Douden and = Associates : : district manager ; 
f oe : a ae King Weiskopt the Tulsa office and Wilson 
Pittsburgh architects, aw iw bemy built oar 
in 1947 became district manager of the 
by ©) HE. Martin Company manager, Formerly personnel relations 
Cincinmats office 
Phe addition os bemy erected chiefly manager, he has been engaged im per 
tor the purpose of co-ordinating Rock onnel work since he joined Wagner in . 
well pas regulator production at one 1937. Ele is succeeded as personnel rela- Lawrance and Homer Named in 
location. In addition to manufacturing tions manager by R. A. Weiskopf, for- : : 
tacilhities the new aclelituon thie ludles thie rly Supervisor of md n’s employing nt, Alco Organizational Changes 
about OOOO square feet ot offiee and lab trammy and welfare at Wagner's Ed American Locomotive Company has 
spoiace wardsville, D. and Mt. Vernon, HL, announced the appointment of A KS 
plants Lawrance as regional sales manager for 
° the Aleo Products division, at Houston 
Montgomery Joins Rockwell At the same time, Charles H. Homer, 
Ronald DP. Montgomery, a buyer in Elwell-Parker Elects Campbell Ir, has been named manager of the 
the General Purchasing department. ot William EH Campbell has been elected Beaumont Tron Works plant 
Kockwell Manufacturing Company on treasurer and assistant secretary of The Lawrance has been both southwestern 
Pittsburgh, has been appomted purchas biwell- Parker Electric Company. He sales manager and manager of Beau 
mye agent tor Rockwell Meters, Ine., succeeds Wilham Ek. Hornig, who held mont Tron Works Company. In his new 
the Rockwell subsidiary whieh will op that position for 13 years and is leaving capacity he will supervise sales of the 
erate a new water meter plant at Union to became controller of Midland Steel Nleo Products line of industrial equip 
town, Pa. Montgomery jomed Rockwell Preducts Company. Campbell previously ment as well as the Beaumont line ot 
a year and a halt age after three vears held the position of assistant controller oil field products 
Company tor Willard Storage Battery Company Homer will be in charge of all manu 


metals, minerals and other materials 


oratory 


as buver tor Fisher Secrentitn 





Here's Your Answer For 


44 } L L AR 4 Maintenance Savings... 


PITT CHEM 
100 SERIES 
Cold Applied 


TAR BASE COATINGS 


Perfect Protection and Corrosion Prevention 
For industrial Equipment and Structures 
a safe answer for harardous locations , 
© For use on metal, brick, stone, concrete 
© Withstand severest conditions and weathering 


Wherever inflammables or explosives ore handled. “ : : 
Made of Die-Cast ALUMALLOY to combine sofety, @ Reduces maintenance cost—maximum protection 
compactness, and strength. Special heat-resisting glass @ Easy to apply—economical 


globe has sofety factor of four to withstand internal 
explosions. Easy to relamp. Sizes: 60W to SO00W, in Available from Houston Warehouse Stock 


ceiling, bracket and pendant types. Explosion proof Write—wire—phon 
junction boxes, switches, and fittings ore also manu- Dictrthuter 
foctured by Killark. 


DAY COMPANY 


EXAS PHONE JU 243 
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Half the Welding Skill Jj =" | 
is in the Fitting... G*: wy 
IX 





WATSON-STILLMAN FORGED STEEL SOCKET-WELDING FITTINGS make 
your pipe welding jobs easier three ways: 


1. The fittings themselves support and align the pipe—no need 
for special fixtures or tack welding. Just slip the fitting over 
end of pipe and weld. 


2. No chill rings are needed. Welding “icicles” can’t form in- 
side the pipe. Socket welding is actually lap welding—not butt 
welding. 


3. Ample “come-and-go” in socket makes fussy accurate meas- 
urement and cutting of pipe unnecessary. 


WATSON-STILLMAN FITTINGS are drop forged of highest quality 
steel to produce the well-known forged-fiber structure for 
maximum strength against pressure, temperature, shock and 
vibration. Extra strength is built-in in other ways, too—such as 
the extra reinforcement of long bands extending well beyond 
the bottom of the socket. 





W-S SOCKET-WELDING FITTINGS are also available in forged stain- 
less and alloy steels for exceptional service at high and low 
temperatures and for maximum resistance to corrosion. Write 
today for information. 


Sold Through Leading Distributors 





WATSON-STILLMAN 
Forged Steel Fittings 


Wotson-Stillman Fittings Division * H. K. Porter Company, Inc. * Roselle, N. J 














Qmerican Sano Banum [o- 


"The 


Sand-Banum 


Story” 


A TREATISE 
on 


COLLOIDAL CONTROL 


of 


SCALE AND CORROSION 


More Power 


from 
Less Fuel 


Write for Your 


FREE COPY 


oF and 


(3 
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WARNER 
LEWIS 
Company | 


BOX 3096 ¢ TULSA OKLAHOMA 


> 


4) 
_ 





4 
v4 


Suppliers... 


facturing of Beaumont Tron Works and, 
in addition, will be responsible for pur- 
chasing, accounting and industrial rela- 
tions functions 


Rockwell Appoints Proske 


Meter Sales Representative 


H. O. Proske, service 
Rockwell Manufacturing 
Meter and Valve division, 
named national representative 
ing in gas meter sales prometion 
new position, he will) supervise 
and production liaison between the firm’s 
gas meter manufacturing plants at Pitts 
burgh and at Dubbots, Va, and the 
Rockwell tield force and sales 
tianhayement 

Proske jomed Rockwell mm 1937 as a 
sales engineer in the Kansas City area 
and was promoted to service manager 
in 1952 


manager for 
Company's 
has been 
specializ 
In his 
sales 


sales 


Clark Equipment Revamps 
Eastern Dealer Organization 


Clark Equipment Company has re 
vamped its dealer organization in the 
east to handle its newly-acquired Ross 
straddle carriers and fork truck lines 
Clark dealers affected by the plan are 
Materials Handling, Inc., Pittsburgh, 
Pa.; Fallsway Spring and = k.quipment 
Company, Baltimore, Md.; C. FE. Reutter 
Corporation, New Haven, Conn.; Rush- 
Weber and ¢ Inc., Latham, 


more, use, 


NO Y.; and Brodie Industrial Trucks, Ine.. 
an Malden, : 


Butfalo, N. Y 


~. § 


r ate, 2 
{( 


Mass, and 





Goat 3 


/ 
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Powell Valves Appoints Two 
To Sales Positions at Houston 


Kemp Pierce and Tom Williams have 
been appointed sales representatives of 





Williams 
William Powell 


Pierce 


Powell valves at The 
Company. 

Pierce, formerly of Gray Tool Com 
pany, is a graduate of the University ot 
Houston. Williams is a graduate of 
[Louisiana State University. Both men 
will be connected with the company’s 
Houston office. 


Wagner Electric Elects 
Holtzman to Replace McBride 


Edward G, Holtzman has been elected 
assistant secretary and assistant treas- 
urer of Wagner Elec- 
tric Corporation, suc- 
ceeding LL. W. Mc- 
Bride, who resigned 
to join Paxton and 
Gallagher Company. 

Since joining the 
company in 1942, 
Holtzman has been 
associated with in- 
dustrial relations ac- 
tivities, and, at the 
time of his appoint- 
labor re- 





ment, was 

lations manager. His 

services with the Holtzman 
company was inter- 

rupted from 1944 to 1946, when he 


served in the Navy. He is succeeded as 
labor relations manager by Truman L 
King. 


Blewett Elected President 
Of Newport News Shipyard 


William F. Blewett, Jr. has been 
elected president of Newport News 
Shipbuilding and Dry Dock Company 
He succeeds J. BL Woodward, Jr. who 
is retiring as president after nearly 40 
vears service but will retain his position 
as chairman of the board. Blewett, whe 
has been executive vice president since 


1947, will be the chief executive officer 
of the company 

‘Two other members of the exccutive 
staff were also promoted: N. 1 Raw - 
lings was elected executive vice presi 
dent and general manager; and R. | 


Kletcher will become financial vice presi- 
dent and comptroller 

Blewett was first employed im 1019 
as a draftsman and served successivels 


as draftsman, engineer, and assistant 
superintendent until 1928 when he was 
made assistant to the president. In 1941 


he was elected vice president and pro- 
duction manager, which positions he 
held until 1947, when he was clected 
executive vice president. In 1948 he was 
elected a director. 

Rawlings joined the company in 1947 


lol 53. 
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dependable K++ Cooled 


; 
Ne 
~ Heat Exchanger 


because completely G-R : 





Cooling surface 


overhang of sections 
, provides 100% 
effective surface 


Wind resistance 
designed to withstand 
wind pressure of more 
than 40 Ibs. per sq. ft. 


Heat transfer 

smooth K-Fins of the exclusive 
G-R K-Fin Cooling Sections 
provide least resistance to 


Protection 
against freezing 


all sections are sloped 
for complete drainage 












flow of air across sections 
and lowest horsepower 
for a given duty m 
Installation 
convenience 


fully prefabricated 
structure designed 
for bolted joints 
with no field 
welding necessary 


FF 
- 


Efficiency 
bell-type fan ring 
requires least 
horsepower for fan 





ie ' Provision 

—— for expansion 
H-column main beams 
of single cells are 
Md predrilled for 
Bat addition of future units 











—- 
i) 
th 
. 
= 
” 
? 


A bate 
ies Ve 1 
h The new G-R fin-fan . . . completely G-R 
... has several important advantages of 
design and construction. The complete unit can 
be depended upon for strength, 
effectiveness, and convenience of installation, 


; Pit ee eee ee ye 
pope Oy ite f dey lis 43° 





operation and maintenance. 


Write for complete information. 


THE GRISCOM-RUSSELL CO., MASSILLON, OHIO 


a] DY fin-fan Air-Cooled Exchanger | 
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HEAT TRANSFER APPARATUS 


-—_—- +--+ 


January, 1954 


for 
LEUM 

G 
ENT 


PET 
T 


EQ 
used by 


URTIN & CO. 


LABORATORY APPARATUS & CHEMICALS 


Tee ea 


soursric 
tapeat- 


Late hd wee 





Explosion Proof 
Temperature Limit Switch 


The Burling Model VD-2X above 
is an explosion proof, two switch 
temperature control. Each switch 
operates an independent circuit and 
may be set for different tempera- 
tures. 
Other Burling Features 

@ Ranges from —300 F. to { 1800" F 
@ Electric of Pneumatic 
@ One, two, or three Micro Switches 
@ Differential Expansion of Solids 

No liquids—no gases 


@ For controls, safety alarms, cut-outs 
Send for Catalog G-18 


Burling Instrument Company 
8 Vose Avenve 
South Orange, New Jersey 
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He was elected vice president and gen- | 
1952. | 


eral manager in) December, 
Fletcher has been comptroller for the 
company since he joined it in 1939 and 
vice president and comptroller since 1947 


A. O. Smith Buys Glascote; 
Assigns Four to New Positions 


4. O. Smith Corporation, Milwaukee, 
has purchased Glascote Products, Ine., 
Cleveland, 
turer of glass coated 
equipment tor the 
chemical and chemi- 
cal processing indus 
Crlascote will 


miantlac- 


| be operated asa sub 


| sidliary 
} and 





of ALO), Sinith 
will retam= its 
present name I. ‘I 
Hickey, member of 
the \. ©} Smith 
management staff, 
has been named vice 
president of 
cote He 
with A 
since 1946 

Ht. ¢ Osborn, 
board, and his son, 
president, headed the 
ment of Glascote 

In another change at A. ©. Smith, 
Fred Mackey, vice president in charge 
of manufacturing, has been assigned to 
Milwaukes 
company-wide manufacturing problems 
Mackey joimed A. ©. Smith about a 
vear avo from Allis-Chalmers Manufac- 
turing Company, and, since that time, 
has been associated with the company’s 
Gear division at Toledo, Ohio, and Air 
frame division at Rochester, N. Y 

Arnold J}. Ristow, who has been man- 
aving the Rochester 
transferred to Milwaukee to join 
Mackey's staff. Succeeding Ristow as 
works manager is Willard L. France, 
acronautical production engineer 


( shas 
been 
Snuth 


has 
7m) Mackey 

chairman ot the 
H. C. Osborn, Jr., 
former manage- 


Sm xo 


Powell Joins Wolverine Tube As 
Houston Sales Representative 


The Wolverine Tube Division of Cal 
umet & Heela, Inc., has announced the 
appointment of Phil 
Powell the divi- | 
sion's new sales ! 
representative in 
Houston 

The new sales rep- 

resentative was for- 
merly with Standard 
Rrass (¢ ompany, 
Houston, as a rep- 
resentative specializ- 
ingg im condenser 
tube sales He is a 
veteran of 15 vears 
experience in the 
brass mdustry 

Powell will make Powell 
his headquarters m the division’s South- 
district) office, Houston 


as 


western 


Elledge Elected President of 


Material Handling Institute 
Members of The Material Handling 
Institute, Inc., have elected Charles B 
Kledge, General Electric 
president for 1954. He succeeds Howard 
M. Palmer, lewis-Shepard Products, 


PETROLEUM 


to head the supervision of | 


plant, has been | 


Company, | 


UNIFORM, CLEAN, 
ACCURATELY THREADED, 
STRICT ADHERENCE 10 

SPECIFICATIONS 


VICTOR alloy Studs and Bolts have met the exacting 
standards of the oil industry for more than 30 years. 
Victor is accustomed to meeting your requirements 
of quality, price and delivery. Try VICTOR 

next time you need ony fastening. 


Write for the new, easy to use 
VICTOR catalog. 


VICTOR PRODUCTS CORP 


w BELM 


VL-5 


VALVE LUBRICANT 


MICRO-GROUND 


Jet-Luse VL-5 is a low friction, 
valve lubricant with micro- 
ground moly-disulphide. Ends 
“sticking” valve problems. High 
temperature. No melting point. 
Insoluble in hydro-carbon sol- 
vents, water, brine, sulphur, 
acids and alkalies. Batch con- 
trolled. Fully guaranteed. 
Order through your supply store 
or send for complete details 








7362 W. BEVERLY BLVD .LOS ANGELES 36 
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RATES: Regular Classified (undisplayed) set in this size type; 10 cents per word. Minimum 
charge, $3. Blind box address in our care counts six words. Replies forwarded without charge. 
Di ads, set in suitably larger type with ruled border, $10 per column inch. 


splay 
All classified ads payable in advance. 


Ten percent discount for two or more insertions of same 


copy in consecutive issues. COPY DEADLINE: 26th of month preceding date of issue; Send 
copy and remittance to: Classified Ad Department, Petroleum Refiner, P. O. Box 2608, Houston, 


Texas. 


* * * * * * * * 


* * * * * * * * 





FOR SALE 





GLASSES & GASKETS 


ALL SIZES TO FIT YOUR GAGES & VALVES 
ERNST WATER COLUMN & GAGE CO. 
Send for Catalog, LIVINGSTON, N. J. 








For Sales 3500 Tons 


PORTABLE STEEL IRVING GRID 
AIRFIELD OR ROAD MATS 


Ideal on sand, dirt of mud 
Will be sold in any quantities 
Rail and Barge Shipping Facilities 


ALTER CO. Davenport 16, lowa 








Packaging and Warehousing 
Facilities Available In 
The South 


Manufacturer of national line of liquids, 
pastes and powders has available fa- 
cilities to package, warehouse and ship. 
Centrally , in the South and 
Southwest. 

freight. Whitt 

Avenue, Bosto 





MANUFACTURERS ACCOUNTS WANTED 





valves, pipe fit 


stermain 


“Related accounts wanted 
tings, pumps, packaged boilers 
specialties, pressure or temperature instru 
plant equipment process 
piping products, Registered Mechanical 
Engineer organizing sales agency Southern 
California. Offer backxeround of successful 
Selling with excellent contacts olf com 
panies, industrials.”" Rex 171-W, «/o Petro- 
leum Retiner, Houston, Texas 


thents Power 











Lic . @ he now becomes a director of the 
association 

Other 
organization are 
viee president, lark 
pany, new first vice president; and bed- 
ward W. MeCaul, secretary, Jervis B 
Webb Company, new second vice presi 
lent 

bight mew 


elected officers of the 
Walter bk. Schirmer, 
bquipment Com- 


new iN 


directors have also been 
elected by the Mill Koland 
Whitehurst, bleetric Battery 
( OMmpany; \ (; Reverott, Passick 
Company; Do Ho Bitney, Union Steel 
Products Company; Ro LL. Fairbank, 
Powmeoter Corporation; ©. OF Hedner, 
Vale & ‘Towne Manutacturimg Com 
pany; Wayne ©) Stoughton, Pittsburgh 
Steel Products Company; Joho W 
Stiles, Island b-quipment Company; and 
Gaeorgue W Ravinond, dr. Rayineond 
Corporation 


| hie se Ale 
Storage 


January, 1954) Virrourun 


POSITIONS WANTED 





CHEM. ENGK th Neste evbel 


ated ve 


S SALES ENGR 
with 7 Sears experience in sales, ener 
search it peetrodetn sned pretroehetutesal Phen 
178-KR, coo Petroleum Kefiner, Bax fees. Hew 


ten, Tera 





HELP WANTED 


PROJECT 
ENGINEERS 


%& New York Engineering and Con- 
struction firm. Long established in 
the design and construction of proc 
ess plants for the petroleum refining 
and chemical industries; has several 
openings in their project engineering 
dept. for graduate Chemical, 
Mechanical or Civil Engineers, with 
about 2-5 years experience in related 
plant operations, or design. 


In reply please submit in detail edu- 
cational background and experience. 


Box 176-R 


Petroleum Refiner, Houston, Texas. 


UNIT 


Since 1915 


CONCRETE 


SAND AND CEMENT 
Placed by Air 


@ Linings 
@ Encasing 
@ Fire Proofing 
@ insulating 
@ Repairing 
@ New Construction 
@ Renovating 
@ Redevelopment 
Send for specifications and bulletins— 
no obligation. 
See our catalog in Sweets 


GUNITE CONCRETE & CONST. CO 
ENGINEERS CONTRACTORS 
130! WOOOSWETHER RD. KANSAS CITY ¥O 
alle Sele) $T LOUIS MINNEAPOLIS 
DENVER HOUSTON NEW ORLEANS 


38 YEARS OF 
SERVICE TO 
AMERICAN 

COVERNMENT 


and 
INDUSTRY 





KEEINER 


Insulated = 
Thermocouple Wire 
Extension Lead Wire 


PLATINUM COUPLES 
CHROMEL ALUMEL 
IRON CONSTANTAN 
COPPER CONSTANTAN 
IRON CUPRONEL 


No matter what your wire or insulation 
requirements may be, you can depend 
on Gordon “Serv-Rite’’ insulated wire 
for pyrometers—recognized as a stand- 
ard of highest quality for nearly half a 
century. All ‘‘Serv-Rite’’ wire is now man- 
ufactured in the new, completely modern 
Gordon plant, employing up-to-date 
equipment and machinery, supervised 
and operated by skilled technicians— 
your guarantee of continued precision 
quality. In addition to maintaining large 
stocks of all common types of wire, 
Gordon will manufacture special insula- 
tion, in long or short runs, to suit your 
individual needs and meet your most 
rigid specifications. 


All Types of Insulation 


Felteg Asbestos 


Asbestos Braid 
Weatherproof Braid 
Glass Braid Pp 
Olyy; 
Yviny! Plastic 
Nylon Braid 
d Braid 
Stainless Steel Armore 
Silicone Treated 


Cotton Braid Lead Jacket 


The home of *'SERV-RITE"” 
Full Particulars on Request 


Ae Hae FYOTeY 


Mele}-i+le) k 
$f SERVICE;3 


CLAUD S. GORDON CO. 
Manufacturers & Distributors 
Thermocouple Supplies + Industrial Furnaces & Ovens 
Pyrometers & Controls « Metallurgical Testing Machines 
Dept. 25 - 3000 South Wallace St., Chicago 16, ti! 
Dept. 25 + 2035 Hamilton Ave., Cleveland 14, Ohie 


| 
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Adver 


A 
*Aerotin Corp. 
*The Air Preheuter Corp. 
*Airetool Manufacturing Co. 
Alan Wood Mteel Co. 
Allied Chemical & Dye Corp. 
*Allis-Chalmers Manufacturing Co. 
*Alloy Steel Products Co. 
*Al i ‘ 1 y of America 
*The American Hrase (Co. 
American Cyanamid Co. 
American Gilsonite Co. 
*American Locomotive Co. 
"American Hecording Chart Co. 
American Sand-Hanum Co. 
American Steel & Wire Division 
tnited States Steel Corp. 
*The Annin Co. 
*Armatrong Machine Works 
Atlas Powder Co. d 
*Attapulgus Minerals & Chemicals Corp. we 
*Aurora Pump Co. 7" 





8 
*The Habcock & Wilcox Co. af 
*The Babcock & Wilcox Co. 

Tubular Products Division Pid 
*Haldwin-Hill Co, bs oJ 
*Harcoe Manufacturing Co. en 
The J. B. Kenird Co. Insert 260-261 
Heckman Division 

Heckman Instruments, Ince. wea 
wW.H. aL. DD. Mets 201 
*Higelow-Liptak Corp. 76 
The Bird-Archer Co. cae] 
*Hiack, Mivalix & Hryson, Inc. 277 
*Maw-Knosw Co. 710 
Hrunson Instruments 70 
*Hridgeport Hrass Co, 203 
The Hriatol Co. ’ 
Hrown & Hoot 
*The Krown Fi 
Hucyrus-Pirle ¢ 
Hurling lustrument 
Hurnham Corp 


Cc 
Calumet & Hectn, Ine. 
(atawiessn Valve & Fittings, Co. 
Central Scientific Co. “0-71 
The Chapman Valve Manufacturing Co 
Chase Hrase & Copper Co. 
Chemical Construction Corp. 
Chienge Uridge & tron Co. 
*Chikean (Co. 
"Childers Manufacturing Co. 
"Clark ros. Co 
Classified Ads 
@leton Lid. “mo 
4. 8. Coffin - ° a” 
neva Steel Division 

tnited States Steel Corp. in? 
*The Cooper-Hessemer Corp “0-61 
*C rane Co, on 
“Crane Packing Co “a4 
*@roll-Key i] 


ve 
Insert 100-108 
et] 


*W. 1. Curtin & ‘ve 
ie) 


Davin Engineering Corp. 
The Davison Chemical Corp. 


Dempeter Brothers 
© Dollinger, Jr., Ine. 
Dowell Incorpuruted 
"Dresser Industries, tne 
bh. ft. du Pont de Nemours 
& Ca. 


Insert 100- ion 
94, Insert 106-107 


E 
Part Paiat Corp. m4 
*Kastern Industries, tne ton 
*Eiliett Ca, 06, 243 
*Pnginerrs & Pabricators, Inc. 209 
thy! Corp. Insert 16-17 


fF 

Piecher & Porter Co. Opp. 228 
*Pisher Governor Co 36-37 
*Plesitallic Gasket Co. we 
*Flint Steel Corp. 

*Ploridin Co. 
*The Fluer Corp. 

*Food Machinery & Chemical Corp. 
*PForty-Eight tnsulations, Ine. 
*Poster Wheeler Corp. 

The Foxboro Co. 

*Prontier Industries, tne. 


*The Garlock Packing Co. 

Cieneral Chemical Division 
Allied Chemical & Dye Corp. 

*Frite W. Glitech & Sons Co. 

*The Globe Ce. 

Claud §. Gorden Co. 
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isers in the J 


‘The asterisk preceding name of 
advertiser indicates that detailed 
data on products and services of 
the firm will be found in The 1953 
Refinery Catalog 


Jd. W. Greer Co, 
"Grinnell Co. 
*The Griscom-Hussell Co. 
“Gulf Publishing Co. 
nite Concrete & Construction Co. 
(eustin-Bacon Manufacturing Co. 


H 
*‘Hammet-Dahl Co. 
‘Hammond tron Works 
Mardinge Co. 
*Hartzell Propeller Fan Co. 
The Hays Corp. 
' ‘owder Co. 


Opp. “4 
Insert 64-69 


The Howe-Maker Corp. 
"Hudson Engineering Corp 


' 
*Ingersoll-Kand Co. 
sul-Mastic Corporation of America 
ternational Engineering, Ine. 
International Nickel Co. 


*The ©. ©, Jelliff Miz. Co. 
*Jerguson Gage & Valve Co. 
Jet-Lube, Ine. 
*dohnes- ya Corp. 

& bk 


*Kenshey A Mattison Co. 

*The M. W. Kellogg Co. 

Kieley A&A Mueller, Ine. 

*Killark Electric Manufacturing Co. 
Koppers Co. 


leeds & Northrup Co. 
*Warner Lewis Co. 

Iubbock Machine & Supply Co. 
Lukens Steel Co. 

*The Lammus Co. 


Maintenance Engineering Corp. 
Manning, Maxwell & Moore, Inc. 
*Manzel Division of 
Frontier Industries, Inc. 
*The Marley Co. 
‘Jas. P. Maresh Corp. 
*“Mason-Neilan Kegulater Co. 
The Master Blectric Co. 
*Metal Givods Corp. 
*Metal Textile Corp. 
*Mitwest Piping Co. 
*Milton Koy Co. 
*Mine Safety Appliances Co. 
*Minnenpolis-Honey well 
Kegulator Co. 204-255 
*Mixing Equipment Co. ge 
*Mundet Cork Corp. wal 
*Murray Iron Works Co. 180 


N 
Nagle Pumps, Inc. 280 
National Can Cory — 
National Distillers. Woudincte Corp. - 
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anuary Issue 


“National Foam System, Ine. 
National Tube Division 

United States Steel Corp. _- 
The New York Air Brake Co. 
*W. H. Nicholson & Co. a 
Nicholson & Galloway, Ine. 
Northern Indiana Brass Co. 
*W. ©. Norris, Manufacturer, Inc. 
Norton Co, - we 


*Onkite Products, Ine. 
Ohmatede Machine Works 
"Oil Well Supply Division 

United States Steel Corp. 
*Orbit Valve Co. 


Opp. 33 
2 170 


P 
*Pacitic Pumps, Inc. 
Pacitic Tube Co... 
*Peerless Pump Division 
Food Machinery & Chemical Corp.__-_- 
*Petro-Chem Development Co._—- 

*The Pfaudier Co... __- 

*Vhelps Dodge Copper Products Corp... 
Pittsburgh Lectrodryer Corp. —- 
Plibrico Co. 

*Porocel Corp. 

K. Porter Co. 
The Wm. Powell Co. 

*The Pressed Steel Co. 

‘ds. BF. Pritchard & Co. 

**) Proportioneers, Ine. 

*The Pyle-National Co. 


*The Ketinery Cat 
*Kepublic Steel ¢ 
*Kevere ¢ 
*The Ridge Tool Co. 

*W. S. Rockwell Co. 

Rockwell Spring and Axle Co. 0 
*Rockwell Manufacturing Co. Iv Cover 
*Kockwood Sprinkler Co.__ 7, 205 
*Kussell & Stoll Co. 33 


s 

*sarco Co, i” 
Schield Bantam Co. . igz 
Schutte & Koerting Co. 
*scovlll Manufacturing Co. 
Senlol Corp. 
*Selas Corporation of America 
A. ©, Smith Corp. 
Solsay Process Division 

Allied Chemical & Dye Corp. 
Southern Engine & Pump Co.. 
*Standard Steel Spring Division 

Rockwell Spring and Axle Co. 
"Struthers Wells Corp. 
*Sun Shipbuilding & Dry Dock Co. 


T 
Tank Insulators, Ine. 
Division Nicholson & Galloway, Inc. 
*Taylor Forge & Pipe Works 
*Taslor Instrument Companies __- 
Taylor-Wharton tron & Steel Co. 
Tennessee Coul & Iron Division 
United States Steel Corp. ‘ 
*The Terry Steam Turbine Co... . 
Texas Employers Insurance Assoc. 
Tey Manufacturing Co. 
The Timken Koller Hearing Co. 
Traceriab Ine. 
*T retolite ¢ 
ubular Products Division 
The Babcock & Wilcox Co. 


-- 64 
Opp. 229 
204 


Opp. 101 
86-87 


t. S. Industrial Chemicals Co. Div. 

National Distillers Products Corp. 5 
United States Steel Corp. one 5, 55, 187 
United States Steel Export Co... -_ | 
United States Steel Supply Division 

187 
Universal Oi: Products Co. 28-29, 91 
v 
Victor Products Corp. 288 
*Henrys Vogt Machine Co. . SI 
Vulean Engineering Division 
The \alean Copper & Supply Co... _- 30 


w 

‘Wallace & Tiernan Products, Inc. 220 
Walworth Co. : 69 
Warren Petroleum Corp. I Cover 
*Watson-Stillman Fittings Division 

Mt. K. Porter Co. 
A. KR. Wilfley & Sons, Inc. 
The Williams Gauge Co.__ 
Thomas ©. Wilson, Inc. 
*Wolverine Tube Division 

Calumet & Hecta, Inc. 
*Worthington Corp. 


Wyatt Metal & Moiler Works. 1 Cove 


*Varnall-Waring Co. 247 
"Otte H. Vork Co. _- 2 276 
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WATER-SIDE 
CORROSION, 
PITTING and 
TUBERCULATION 


Corrosion, pitting and tuberculation are prob- 
lems which all too often plague engineers. In 
addition to running up replacement costs. these 
conditions can cause lengthy and unscheduled 
down-time of important plant equipment. But 
something can be done about these problems 
now, thanks to the Dianodic® Method devel- 
oped by Betz Engineers. 


For instance, a Southwestern natural gasoline 
plant employed as make-up for its circulating 
cooling water system a well water of high 
alkalinity. Not only was chemical attach of 
the tower severe, but in addition, aggravated 
corrosion was encountered on the heads, sheets 
and baffle plates of the shell and tube exchangers. 
Heavy tuberculation and pitting was evident. 


Betz Engineers recommended the new Dianodic 
Method of corrosion inhibition. Upon the appli- 
cation of this control method. chemical attack 
of the cooling tower wood was stopped, and the 
system gradually cleaned itself of the accumu- 
lated corrosion products. Plugging troubles 
were eliminated. A “before and after” corrosion 
study with test specimens showed reduction of 
average penetration from 0.03 inches per vear 
to 0.002 inches per sear. Maximum pit depths 
were reduced to less than 1/25 the previous rate. 


*Hetz Service Mark 
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The Dianodic Method is a system of combin- 
ing two anodic inhibitors in such a way as to 
effectively eliminate pitting and tuberculation, 
and at the same time provide protection against 
general corrosion and seale. [tis just one part 
of the Betz Specialized Water Conditioning 
Service for all types of water problems. Why 
not call in a Betz Engineer and have him tell 
you how Betz can help you? You'll save your- 
self time, money, and trouble. 


W. HL & LL. D. BETZ, Gillingham and Worth 
Streets, Philadelphia 21, Pa. In Canada: BETZ 
Laboratories Limited, Montreal 1. 





bor complete informa- 
tion on the Dianodic 
Vethod write today for 
Betz Technical Paper 
No. 125. 
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The Petroleum Industry Insists On 


HARTZELL.... ... 1. 


Cooling Towers and Heat Exchangers 


Hartzite plastic for cooling tower and heat exchanger 
fan blades was developed especially to meet the rug- 
ged requirements of the petroleum industry. After 
more than ten years of service in the most punishing 
installations, Hartzite blades have proved themselves 
beyond all expectations, 

What evidence is there of the superiority of 
Hartzell cooling tower and heat exchanger fans with 
Hartzite blades? Nearly every Hartzell fan installed 
since the introduction of the Hartzite blade in 1941 
is still in service. And in nearly every case, where one 
Hartzell fan has been installed on a battery of cooling 
towers or heat exchangers, more Hartzells have fol- 
lowed as other blades needed replacement. 

Fabric-base Hartzite absorbs vibration. Its strength 
is many times that necessary to withstand normal 
stresses. Its unusual resistance to corrosion and ab- 
rasion is constant throughout the blade. Hubs are of 
welded steel with an extremely high safety factor, 

These are the reasons why Hartzell has become 
“the” cooling tower and heat exchanger fan in the 
petroleum industry. 

For the complete story, send for Bulletin 1503. 


HART ZEUL 





Company 
Street & Number 
City & State 
if student, check here for special information [] 
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Div. of Castle Hills Corp. 


Dept. R® 


PIQUA, OHIO 


PROPELLER-TYPE FANS e@ BLOWERS 
ROOF VENTILATORS @ UNIT HEATERS 


ENGINEERING OFFICES IN PRINCIPAL CITIES 
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@ However Exacting, Wyatt's policy dictates 
that specifications be followed in minute particular 
and Wyatt's equipment assures the customer 

of full compliance with all requirements. 


MANUFACTURERS 
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IN THE REFINING AND PROCESSING INDUSTRIES 


Thousands of Rockwell-Nordstrom valves are 
installed on refining and petroleum processing 
lines. The reason for the success of Rockwell- 
Nordstrom valves on these services is that 
their lubricant-sealed closure gives a tighter 
shut-off than is possible with any other type 
of valve. 

And Rockwell-Nordstroms last longer, too. 
Protected by a film of lubricant, the seating 
surfaces are never exposed to the line fluid, 
never subjected to the metal-to-metal abrasion 


tion WALVES 22 


so common in ordinary valves. 

Also important is the fact that Rockwell- 
Nordstrom valves are ready to operate easily 
no matter how long they have remained in 
one position. 

For further information on Rockwell- 
Nordstrom valves for refinery and processing 
services, call your Rockwell representative or 
write Rockwell Manufacturing Company, 
Pittsburgh 8, Pa. Canadian Licensee: Peacock 
Brothers Limited. 


ROCK WELL=N oc m WALVES Lubscant Sealed for Positive ShutOf 





